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FOREWARD

The Environmental Heat Flux Routine Version 4, (EHFR-4), is a gen-
eralized computer program which calculates the steady state and/or trans-
ient thermal enviromments experienced by a system during lunar surface,
deep space, or thermal vacuum chamber operation. The EHFR ‘analytical
approach/techniques, system geometric thermal models, and users instruc-
tions are documented in Volume 1 of this report. Volume 2, presented
herein, contains the detailed EHFR program reference information necessary
for future programming changes and additions. The EHFR was written in
FORTRAN V for use on the NASA-MSC Univac 1108 computer system employing an
EXEC Il Processor. Operation on the MSC Univac 1108 system requires the
use' of overlay provisions, magnetic tape drives, and high speed storage
drums. The peripheral equipment units used by the EHFR are shown in Table
5-1 of Volume 1.

The EHFR program reference information contained in this volume
consists of the following subprogram detailed data: purpose-description of
the routine, a list of the calling programs, an argument list description,
nomenclature definition, flow charts, and a compilation listing of each
subprogram. Each of the EHFR subprograms were developed specifically for
this routine and do not have an applicability of a general nature. Single
precision accuracy available on the Univac 1108 is used exclusively in all
but two of the 31 EHFR subprograms. The double precision variables re-
quired are identified in the nomenclature definition of the two subprograms
that require them;

A concise definition of the purpose, function, and capabilities is
made in the subprogram description. The description references the appro-
priate Volume 1 sections of the report which contain the applicable detailed
definitions, governing equations, and assumptions used. The detailed equa-
tions are not, therefore, presented in each subprogram description. The
compilation 1isting of each subgrogram defines the program/data storage :
requirements, identifies the labeled block common data required, and identi-
fies other subprograms called during execution.
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SUBPROGRAM NAME:  EHFR MAP
SEGMENT NAME : PROG

PURPOSE : - Specify EHFR program structural plan for use by allocator
of the EXEC II processor.

DESCRIPTION: The memory allocation processor (MAP) is a special pro-
gram which produces the EHFR structural plan. During execution, the alloca-
tor uses the MAP to set up the required element/subprogram overlay and the
assign program/data storage for each element. The EHFR MAP specified stor-
age allocation and element overlay are shown on pages 2 through 6.

The overlay is structured so that only one of the major
EHFR environment option segments (i.e., Tunar plain, or thermal vacuum
chamber) occupies the core at any time. The segment program and data storage
requirements are approximately the same resulting in efficient use of the
overlay capabilities,

The details of MAP programs may be found in the EXEC II
Processor users manual.
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EHFR MAFP STORAGE ALLOCATION

STARTING ADDRESS 014000

CORE LIMITS OJ4000 031261
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1 0149437=-014535
2 032330~-032401

NRWNDS/CODE
1 D14534~=014630

FPACKS/CODE
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032224 36377

163772 163777



NFMYS /CODE
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NCNVT$/CODE
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NFTVS /CODE
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(¥} 034514-034532
i 022345«022430

NEXP&S/CUDE
1 022431-022442
2 034533034533

NXPAFS/CODE
i 022443-022565
2 034534034540



NXPAXS/CODE
1 022584=022610
2 034543 =-034541

gExp /CODE
1 n224t1-022701
2 034542~03456!

ALOG /CODE
i 022702~022743
2 03)4562-034630

MESG3 /CODE
2 034631~-034640

MESG12/CODE
F 034641-024660

SUBM4 /CODE
0 0349641~034710
| 0227464-023325

SINCOS/CODE
i D23324-023415
2 0349711=03497484

SUBmd /CODE
0 D34745+0347546
L} 023414=-023530

SQRY /C0ODE
0 034757=-035012
2 035014~035055

SUBMSé /CODE
G 0350%4=-0235207
| 023531-023750

MR /eeanee
(8] 035210=-110412

GE} /evpuge
D 110413=110455

1e5UBj1 /CODE

0
i

110456=411603
023751=026406

isSUBJ2 /CODE

0
)

L116US~145615
026407028564

te5UB13 /CODE

111604-232372
026407~-030046

veSUBLY /CODE



;*SUBS10G/COULE
g 110456=})417
1 - 023751-025611

eCH]J /ossvge
(4] 11I42U=147173

aCHZ /ennnagn
0 19471 7%= 14763

slH] /esatgy
0 147632=1549772

«CHY /ounngy
0 154773«155054

el Hb /oevevge
0 155055=155244

*5VB53 /CODE
Q 155245155310
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s5UBs59 /CUDE
0 15531 1=15533)
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¢SUBSS /CO0E

v 155332=155431
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«SUBS7 /COLE

o 1654322155457
) 026533~026666

*5UB59 /7COUE
V] 155460=155477
l 026667=027022

9 111604=1454)7
l 026407=026874

isSUBIS5 /CODE
o l11604=1454606
l 0264907-028533

i*SUBI4 /CODE
0 F11604=)45415
1 026407=0265064

i*3UBS) /CODE

0 155500-156)16)
} 027023-0303276

1e5UBsS2 /CODE
0 155500~155654%
1 027023-027231



ODRUM LENGTH 404202

{»5UBCL /CODE
0  110456=)1]1256
I 023751=025470

«5UBC2 /CODE
0 111257=111373
I 025471026425

eSUBCH /CQODE

Q J113749=117565
I 0264264027717

sSUBCs /CODE
) J17566=1170622
i 027720-030354

ASIN /CODE
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2 117623=117631)

FEIEIXY )
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0 110456116014
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0 110456=16347)
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0 155500=167033
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3e5UBS8 /CODE
0 155500~161147
1 027023+030722

DSQRT sCODE
2 l&1150~161252

*SUBSL1/CODE
0 161253~161342
I 03072303261



PROGRAM NAME: Main Program
SEGMENT NAME: SUBM1

PURPOSE: Read the enviromment selection index and call the appropriate
environmental subprogram.

DESCRIPTION: The main program has no calculation functions but controls
the calling of the various environmental subprograms for the nine EHFR
options available. Overlay of the environmental subprograms is specified
by the memory allocation processor in PROG (EHFR MAP)

PROGRAM NOMENCLATURE: The following FORTRAN variables are used in SUBMI
(main program) of the EHFR.

IENV Environment index number (see Section 5.4.2 of
Volume I and SUBMI flow chart)

IND Thermal vacuum chamber environment input indicator
The MR and GE1 block common statements are used by most of the EHFR sub-

programs and are in the same segment as SUBM1. The MR and GE1 common
statement nomenclature are defined following the SUBM1 flow chart.



START
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y

CALL INPUT1 TO UPDATE AND PRINT OUT STORED RCS DATA

MAIN PROGRAM FLOW CHART
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1% [ READ IENV FROM CARD B2

195 1ENV

200

-

\TIHE

~<| CALL

INTRAYEHICULAR ENVIRDWMENT
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IND = 1

h 4

B0 .
LUNAR PLAIN ENVIRORMENT

2 CALL LPR

1 IND =1

700

3 LUNAR CRATER ENVIRORMENT
CALL LCR

=

400

THERMAL VACUUM CHAMBER ENY]ROMMENT H

4,5 > caL Tve

A4

300

6, 7.8 |

OUTPUT TAPE MARIPULATION DFTIONS
G%L TCR
IND = 1

600

DEEP SPACE ENVIRDMMENT

8 CALL LPR

71 mo =1

830

_'"’_)} WRITE DIAGNOSTIC MESSAGE
DR GREATER ~ |

b 4

800

WRITE TAPE QUTPUT DATA

WRITE TAPE END OF FILE ON TAPE

WRITE TAPE £XD OF FILE IS GENERATED ON
PRINTED QUTPYT

T




MR BLOCK COMMON NOMENCLATURE

The following is a dictionary of FORTRAN nomenclature for the
variables contained in the MR block common statement. The MR block _
common: transfers output titles, indices, and constants between programs; stores
all Reference Coordinate System {RCS) nodal data; and stores nodal incident
and absorbed heat values. The MR block common is used by many of the EHFR
subprograms and is contained 1n segment M of the EHFR map.

AL(N) : Absorptivity of RCS node N to chamber solar lamps

ALFMAT(I, J) Absorptivity values for the curve of absorptance
versus temperature for material I, curve pointd i

ANAME(J) The name, in A format, of region J of the RCS for
which environmental heat subtotals are made

AR(N) : Equivalent absorptivity of RCS node N to all infrared
radiation sources

AS(N) Absorptivity of RCS node N to incident solar energy

DTIME Length of time RCS node remains in a given environ-
mental position, hrs.

GENODE(N) RCS node name in A format

IA(N} Index of region in which RCS node N is located (for
environmental heat subtotal calculations)

ICARD ) Number of input data cards read by the EHFR

IN(I} Input array (dummy)

Iout ‘ Tape unit on which EHFR output is written

IPAGE Page number for printed output

IPRINT - Print index for printed output

IREF Reference Coordinate System index (see Table 5-2)

M RCS mode index

MAX Maximum number of nodes for the RCS

MODE (M) RCS mode name in A format

MODEM :

MOLD Previous time point mode index



MTRL (N)
MTRLN

NAME

NEMU
NMODE

NVM

PI
P1180
Q(1, N)
Q(2, N)

Q(3, N) to
Q(12, N)

QR(N)

QS(N)

Qr{I, J)
REF(I)
REF1, REF2
(e

TCON(N)
TCONT
TEMAT(I, J)

TIME
TIMEO
TITLE

XN(I) or XM(I)

Material index for RCS node N

Number of regions for which RCS environmental heat
subtotals are made

Number of EMU nodes in the EMU-LRV model

Number of modes for which RCS data is available

Multiple reflections index. If o or -, then no
multiple reflection calculations have been made

™, 3.14159

™ /180°, 0.0174533

Total heat abosrbed by RCS node N, Btu/hr.
Total incident heat on RCS node N, Btu/hr

See each environmental subprogram for definition
Total incident infrared energy on RCS node N, Btu/hr
Total incident solar energy on RCS node N, Btu/hr

Environmental heat subtotals for source I and RCS
region J, Btu/hr

Reference coordinate system name in A format

"8 Btu/hr-ft2er?

Stefan Boltzmann Constant, 0.1713 x 10
Adiabatic wall temperature of RCS node N, °R
Environment contact temperature of RCS system, °R

Temperature values for the curve of absorptance versus
temperature for material I, curve point J.

Time of current timeline point, hrs.
Time of previous timeline point, hrs.
Title of this run in A format

Previous timepoint RCS location in environment, ft,

10



X0(TI)

XR(M, N, I}

Current timepoint RCS location with respect to local
environment where

I=1  RCS X position, ft.

= RCS Y position, ft.

= RCS 7 position above local surface, ft

= RCS azimuth angle, deg.

RCS geometric configuration for mode M and hode N where.
I=1 Node X coordinate :

= Node Y coordinate

= Node Z coordinate

= Node azimuth angle

= Node Inclination angle

= Nodal area

=7,8,9,10 Node unblocked view to space from RCS node

to quadrants 1 thru 4 respectively

n



GE1 BLOCK COMMON NOMENCLATURE

The following is a dictionary of FORTRAN nomenclature for the
variables contained in the GE1 block common statement. The GE1 block
common contains transformed RCS nodal data, unit normal vector components,
self-blockage data, and radiosity subtotals. GE1 is used by most of EHFR
subprograms and is contained in segment M of the EHFR map,

ASE RCS node area, ft2

BX ' X component of transformed RCS node unit normal vector

BXX Cosine of RCS node transformed azimuth angle

BY Y Component of transformed RCS node unit normal vector

BYY Sine of RCS node transformed azimuth angle

BZ Z component of transformed RCS node uhit normal vector

cosp Cosine of RCS azimuth angle, PHI

COSSUN Cosine of the solar vector angle

COST Cosine of angle between RCS unit normal vector and
solar vector

CosT Cosine of RCS node inclination angle

DX X component of vector between an energy source and
RCS node, ft

DY Y component of vector between an energy source and
RCS node, ft ‘

DZ Z component of vector between an energy source and
RCS node, ft

FATOT Geometric form factor from RCS node to infinite lunar
plain

FSE(IQ) Percent unblocked view to space from RCS node to
quadrant IQ (self-blockage term)

FSE(5) Total unblocked view to space from all RCS node quadrants

1Q Quadrant index of energy source (for IQ=5 no blockage
“exists)

PHI : RCS azimuth angle with respect to the local environment, rad,

PHIN Transformed RCS node azimuth angle {with respect to

the local environment), rad.

12



SINP Sine of RCS azimuth angle PHI

SINSUN Sine of solar vector angle

SUN Solar vector angle measured from -X axis, radians
SUND Solar vector angle, deg,

THT1 RCS node inclination ang]e;'rad.

XSE Transformed RCS node X position, ft.

YSE Transformed RCS node Y position, ft.

ZSE Transformed RCS node Z position, ft.

GOFIR Defined separately in each EHFR subprogram, BTU/hr--ft2
GOFIRP

GOSOL

GOSOLD

GOSOLA

13
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STIRAGE USED (ILOCK, MAME, LEMGTHY

EXTERNAL REFFRENCES B 00K,

900
0000
o002

000}

0804
o605
ag06
ago?
od1e
o011
o012
0013
oDl 4
0015
ooig
ooIY
o020
0021
bo2d

D00

*DATA
*HLANK
MR

INPLTY
IVE
TCR
™e
LPR
LLR
EXIT
MRDLTS
MO1Y
nEOZS
AEHRZ S
K
NRHLS
NREFS
ASTOPS

000176
oonInd
oLunng
011477

NAME }

STORAGE ASSTGNMERT FIR VARIAW ES

o001
¢o0l
onoo
opo}
0003
L[] 1)
o003
oo
bno3
o003

ooLno
o010l
00101
00101
ooi0}
ooi0l
ooiol
00103
o010
00104

000158 1660
oo0i04 &00L.
ooonDa 920F
001326 DTIME
000007 T
opoon2 Is

000005 NVM
0000tT SIG
DOD461 TITLE

I*

I
4
L1
fn
T
b
9%

10%

R
]
I
¢ 000003 MAD
J
R
R

0001}
0001
0000
00023
0003
0003
0003
0003
0003
0003

e DOEs FAM AN

VMW T AT fac el

1RLIK, TYPE, RELATEVE

000004
0001146
00003
0000%3
000N 4
200000
000023
000015
000011
001327

1901,
To0L
$10F
1CARD
1PAGE
L]
MTRLN
P
TCONT
X

0001
oool
0000
0000
o003
oo0ld
0003
0oL}
0003
0003

{OCATION, NAME )

000050 2001,
000147 800I.
000037 S32F
000001 HENV
000024 [PRINT
000001 MAX
BO000E NAME
000018 PIEgO
000477 TEMAT
00EM7T XN

o001
0001
0003
o003
oedl
0003
[
0003
o003
0003

COMMON 7 MR /7 M, MAX  MODEM, MOLD, NMODE , NWM,NAME, TOUT, 1RRP, TCONT,
1SC, 1CARD, | PAGE,,P1 ,P1180,51G, TIMFD, TIME, KEMU,MTRLN, [PRINT,
AEFCYIZY , ANAMECIS) XDUCT Y, OTC15, 150, MODECI0), EN IS, TITLEGI4),
TEMATC20,10) , ALFMAT( 20,101 XN(T) DTIME,

1
2
3
L}

X(4200)

CALL INMUTY
IND =
190 RFAD €8,801) IENV,ISC
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TIME
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0000
0003
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0003
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000600
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4000,
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TIMEO



] (L) JICAHD = ICARD + 1
00112 12x IF UIENY-9) 195,600,000
o0lls 13w 195 CONTVINLE
[ TINTY [E L 1 CLENV GT, S G T 100 *
00120 15% IF CIEN LE, 0 GO YO 200
00122 16» () TG L200,4600,700,400, 4000, 1ERY
o022 1T% t
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o0led 19% 200 CALL IVE
00124 20% LLY I |
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00182 ag* #O0 CONTINUE
o018} 4T SRITE (MR TIME N
02 ap* END FILE HOAT
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00115 522 € SECTION 900, FORMAT STATEMENTS
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00201 Gix ILCWVLATED, )
00202 82% END
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SUBPROGRAM NAME: Subroutine ALPHA1 {T, A)
SEGMENT NAME : SUBM2

PURPOSE: Calculate the absorptivity of a Reference Coordinate System (RCS)
node to energy 'at a given source temperature,

DESCRIPTION: The absorptivity of a RCS node is necessary to calculate the
amount of energy absorbed from a given energy source. The ALPHA1 sub-
program determines the absorptivity by linear interpolation of the
absorptivity - temperature curve for the material comprising the RCS node.
Ten absorptivity-temperature values define each curve. If the source
temperature is greater than the last value on the curve, the last value
of absorptivity is returned by ALPHA1.

CALLING PROGRAMS: TABW, IVE, LPR, LCR, CHB, CHR, INPUT1
ARGUMENT LIST:
T Energy source temperature {input), °R
A RCS node absorptivity (output)

NOMENCLATURE: The following FORTRAN nomenclature is used in the ALPHAT
subprogram.

A RCS node absorptivity

ALFMAT (I,J) Apsorptivity of material I for curve point J

DT . Temperature difference for interpolation, °R

T - Energy source temperature, °R

TEMAT (I,J) Temperature value of material I,curve point J, °R
I, MTRLN Material index for RCS node N

J Material curve point index

16



ALPHAT SUBPROGRAM FLOW CHART

INTERPOLATE TO FIND A AT SOURCE TEMPERATURE
T FOR MATERIAL 1

2

( RETURN )
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® FOR, ¢ SUHMZ St

LI VAT 1108 FORTHAN ¥ LEVEL
THES QUMPILATION wAS DOAE Ox 31 MU 11 AT 1421041

SIAMOUTING AL PHAY

ENTHY POINT Q00048

TOSTORACE USED OBOCK, NAME, $AWITH)

EXTERMAL HEFEREACES (BLAUK, MMED

oM
o000
[ LliFd
0003

2904

*OONE
sIATA
*RLANK
21

NEHRAS

von0nk1
oonoIs
auonnod
001427

STORAGE. ASXIGNMENT FUR VARIABLES

Uo0006& 106G
R 001326 DTVIME
1 000014 IPAGE
1 oConoo M
1 600023 MTRLN
€003 R 000015 FI
R 000011 TOINT
R 001317 XN

ool
000}
o003}
Q003
0001
L LLR
pooa
0003

220K 001w FSD1AH

LHLIUK . TYPE, RELATEHVE

0000310
ooy
0Q0024
000001
000006
000016
000477
000060

L1

1
TPRINT
MAX
NAME
Pljuo
TEMAT
L4

oon
0001
0001}
0001
000)
0003
0063

TACATION, NAME)

R
1
1
1
1
R
R

001007 ALMMAT
000013 ICARD
000010 FREF
CD0430 MIDE
000022 NP
ao00sT QT
Q00021 THME

20013
0003
0003
00a3l
ooni
0003}
0003

COMMON / MR 7 M, MAX, MODEM, MOLDY, NMODE, KYM, N AME, FOUT', TREF, TOONT,
15C, ICARD, 1PAGE, P1,PI 100,516, FIMED, TIME, NEMU, MTHLN , IPHINT,
REF(12), ANAMECIS D, X0( T2, OT¢15, 151, MODET10), INCYS ), TITLEC ) 43,
TEMAT(20,10) , ALFMAT(20, 100, XNIUT ), DT IME

CALMMATOL, J) -ALFMAT (T, J-0 F HZCTEMAT LT, J)-TFMATU ], J-1))

00101 1x SUBROUTINE ALPHAL (T, A)
00108 2«
00103 3
00103 4 1
00103 L 2z
00103 & 3
00104 T4 BOUTVALENCE ) ,MTHIN}
o010S% ar DO S J: 2,00
00110 o Or = T - TEMATIL,J)
o011 10+ 1F (DT.GT.0.0) 0D TO &
00113 1= A=
00114  .42¢ A = ALFMATUL,J) + DT*A
a0115 13« RETURN
0016 14¥ S CONTINLE
00120 15# A = ALPMAT{I, 100
00121 18% RETURN
00122 11% END
END OF UNIVAC 110R FORTRAN V OOMPILATION.
SURNZ SYMANLIC
RUAMZ  CODE RELOCATARLE

0 *DIAGNOSTIC® MESSAGE(S)
09 MAR 71
0f MAR 71

18
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XX =mwmwE

0U0O&I ANAME
000442 IN
000012 IS0
000002 MM
000004 NMODE
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0O0GZ0 TIMENY

A1 MAH Th

" nooo
noo
pooe
LU R
0061
aao)
0001

D 01650870 14

14:47:41 T 01851248 24
0 61851278 4

T L = - =

[ERR L]

ool HT
ooonnY MY
aooono J
000001 MR D
000005 MM
0ano1t St
000461 TITLE
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SUBPROGRAM NAME: Subroutine TABW (Q, T)
SEGMENT NAME : SUBM3

PURPOSE: Calculate the adiabatic wall temperature of Reference Coordinate
System (RCS) nodes.

DESCRIPTION: The adiabatic wall temperature for each RCS node is required
for tape output and desired for the printed output for the various EHFR
environment options. Using the total absorbed heat, the RCS adiabatic
wall temperature and its corresponding emissivity are calculated using
an iterative technique. The equation defining adiabatic wall temperature
is:

1/4
T = [Q/€e FSE (5)]

where € and ¢ are the emissivity (at temperature T) and Stefan Boltzmann
constant. T, Q and FSE {5) are defined below.

CALLING PROGRAMS: IVE, LPR, LCR, CHB.
ARGUMENT LIST:
Q Total heat absorbed by RCS node (input), Btu/hr-ft2
T Adiabatic wall temperature (output), °R
NOMENCLATURE: The following FORTRAN nomenclature is used.in TABW subprogram.

A Estimate of RCS node emissivity at temperature T

Al Calculated RCS node emissivity at temperature T

B " Intermediate variable (T at Al = 1.0), °R

FSE (5) RCS node unblocked view to all quadrants

Q Total heat absorbed by RCS node, Btu/hr-ft2

SIG Stefan-Boltzmann constant, 0.1713 x IO'BrBtu/hr‘-ft2°R4
T - Adiabatic wall temperature, °R |

19



TABW SUBPROGRAM FLOW CHART

START

GUESS EMISSIVITY, A

CALCULATE T
CALL ALPHAI TO CALCULATE EMISSIVITY,

AT, AT T

SET A

-A1| <0.01

YES

\

RECALCULATE T

RETURN
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® FOR, % SUBM)Y, SLHMA : 3 MAR T3 1azln:ad
INIVAC 1I0R FORTHAN v LEVEL 2206 041R FRO1AN
THIS COMPILATION WAS DEINE ON 41 MU T4 AT 14:18:4)

SUHITINE TABW ENTHY FOINT 000056
STOHAGE USED (BUOCK, NAME, (ENGTH)

0001 OO 000064

00ue *DATA 000047

0002 +BLANK 000000
0003  GE1 000043

EXTERNAL REFFRENCES (HVOUK, NAME)
0004 ALPHA)

obos NEXPES
(111141 SERH3S

STORAGE ASSICNMENT FUR VAHIABLES (BLOCK, TYPE, RELATIVE LOCATION, RAME)

0001  0000Ya SL. - 0000 R 000003 A 0003 R 00000) ASE 0000 R 00000L A1 0000 # 000002 H
0003 R 000006 BX 0003 R 0C02Z1 HXX 0003 R 000007 BY 0003 R 000022 AYY 0003 R 000010 HZ
0003 R 000011 COSP pOO3 K 00D0AZ COSSLN 0003 R 000031 COST 0003 R 000023 COSTH 0003 R 000024 DA
0003 R 000025 DY €003 A 000026 D2 0003 R 000032 FATOT 0003 R 000014 FSK 0003 R 000033 GOFIH
0003 R 000030 GOFIRP 0003 R 000034 GOSOL 0003 R 000036 GOSOLA 0003 R 000015 GUNSOLD 0003 | 000027 10
0003 R 000013 PHI 0003 R 000004 PHII 0000 R 000000 SIG 0003 R 000012 SINP 0003 R DDOD4! SINSLN
0003 R 000037 SUN 0003 R 000040 SUND 0003 R 0000DS THTL 0003 R 000000 XSE 0003 H 000001 YSE
0003 R 000002 ZSE :
[-LIT.]] L] SUHROLUTINE TABWIO, T}
00108 I
00103 I COMMON /CEL 7 XSE,YSE,ZSE,ASE,PHI 1, THTY ,BX, AY,RZ,COSP, SINP, PHI ,
00103 a 1 FSECSE, PXX,BYY COST1 DX, DY, DZ, 10,GOFIRT, 09-
60103 3= 1 COST,FATUT,GOFIR,GDSOL,, GOSOLD, GOSOLA , SUN, SUND, § | NSUN, COSSUN
o0ID4 o DATA SIC 7 0.1713E-0A /
00106 T* . Al = .9
o0107 A¥ B = {0 7 (SIGKFSE(S))Ie¥0. 25
o010 o* 5 A= Al
p 00111 o+ T = B/A%D.25
obnz Lk CALL ALPHAILT, A1)
00113 12+ IF (ARSCA1-A) GE.0.01) 00 TO §
o015 13x T = B/A¢¢0 .25
00118 14% RETURN
. o7 15¢ ND
END OF UNIVAC 110 FORTHAK V CXMPILATION, 0 *DIAGNOSTICK MESSAGR(S)
SURM) SYMBOLIC 31 MAR TI 14:17:07 O 02168724 14 18 (DRLETED)
' BURM3  CODE RELOCATARLE . 31 MAR T1  14:17:07 1 02187248 24 1 (DELETED)

0 02187214 14 1
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SUBPROGRAM NAME: Subroutine TRANS (N)
SEGMENT NAME: SUBM4

PURPOSE: Transform the Reference Coordinate System (RCS) nodal coordinate
and unit normal vector data for the timeline point RCS envirorment Toca-
tion and orientation. Determine the cosine of the angle between the RCS
node normal vector and the solar vector. Calculate the amount of RCS
self-blockage of the solar vector.

DESCRIPTION: The TRANS routine transforms the RCS nodal coordinates and
normal vector data based on the timeline point information read in on
Card BZ in the various environmental subprograms and the data calculated
in the TRANR (SUBM6) subprogram. The self-blockage quadrant index (IQ)
is set either to -1, 0, 1, or 5 depending on the environmental self-
blockage data:

-1 there-is no change in environment for this IREF = 2
RCS node, use previous environment calculations

0 indicates that there is 100% nodal self-blockage,
no heat absorbed by this node

5 ' there is no nodal self-blockage for this node
For the IREF = 2 RCS, the timeline point location and orientation data
does not differ from the previous data for N>NEMU and M > 1. The
nodal coordinate/normal vector data transformations are based on the
previous RCS location information for these conditions.

CALLING PROGRAMS: IVE, LPR, LCR, CHB, CHR

ARGUMENT LIST:
N RCS Node Number (input)
NOMENCLATURE: The FORTRAN nomenclature used by the TRANS subprogram

consists of the variables of the MR and GE! block common statements.

The MR and GE1'nomenclature is defined with the SUBM1 (main program)
nomenclature.

22



TRANS SUBPROGRAM FLOW CHART

1s
Yoy - FSE{8) > 0.

6,
191

Mo Q=5

AL

Set @, OR, Qg. TCON

alculate transformed|

Catculate transformed
coordinate data coordinate data
based on current based on previous
timeline locatfon timeline location

|

Catculate unit
normal vector data

Calculata percant self blockage of
solar vector and multiply by cost

| Return )



® FOH, » SUHM4 , SLTM4

INIVAC 1108 FORTHAN ¥V LEVEL,
THES COMPILATION WAS DONE ON 31 MAR T1 AT 141w

SUHRILITINE TRANS

EMTRY POINY 00020

STORAGE USED (HLOCK, WAMH,
0001  SUINE  ODD42
0000 sDATA 0000 40
0002  SHLANK  DODOOO
o003 MR 054201
0oD4e  GE) 000041

EXTERNAL HEFFREMCES CHLAOCK, NAMED

4005  BLOCW
0006 CO%
0007 SIN

0010 nERH3L

STORAGE ASSIGNWNT FOR VARIAHLES

0001
0001y
0001
aoa4
0004
0004
0004
0003
0003
000}
0003
0004
5003
o004
0003
0003
0004

LAY
00103
00104
00104
00104
00104
00104
0104
ooLos
010%
LLIE )
oo1p6
00107

000303
000067
002173
000007
000031
000028
600030
004547
000024
000001
000023
00001 3
020131
GLSuN2
000011
000461
000001

EXRDIVT=mwma=mBBTBED

| L)
FiJ
3»
4%
S%
[ 1]
T
(1]
L L]
o=
Ii=
12%
13%

1L

[ 18

AR

Y
QO=Y
Dz
GO¥ I RP
1A
IPRINT
MAX
MTRLN
PHI

on
SInp
TCOONT
TITME
YSE

000}
ooy
0003
0004
0004
nnos
0004
o003
o0n4
o003
poo3
0004
o003
D004
o003
0003
0004

LEMITHE

2208 001M FROVWH

(BLIXN, TYPE, RFIATIVE

0001
00010%
003017
00Q02¢
000022
0000 )2
000014
000013
0000271
000430
000006
000004
021003
000041
HooOaTy
ooyayt
000002

SLHROUT INE TRANSIN)
PARAMETER MMAX=zX, NMAK=420
COMMON / MR 7 M, MAX , MODEM , MOLD, KMODE , NVM, NAME , 10UT, TREF, TOOMT,
ISC, ICARD, IPAGE,P1,P1140,S10, TIMED, TIME, NEMU,MTRLN, IPRINT,
REFU12) , ANAMEC IS, XOCT ), OT(15,15) ,MODECID), INCIS)  TITLE(14),
THMAT{( 20,107  ALFMAT( 20,10} ,XN(T) ,DTIME,
ALTRMAX Y , AR (KMAX ), ASENMAX ), GENDDECNMAX Y, TATRMAX) , TCONINMAX ),
QU2 ,NMAX Y , ORCNMAX | OS CNMAX ), XHEMMAX , NMAX, 103, MTRILINMAX §

1
4
3
4
5

COMMON /GE1 / XSE,YSE, ZSE,ASE, PIt |, THT1 ,8X, RY  HZ,COSP, SINF, PRI,

FsE
FSE

100,
BL.

AN

HYY
CUST)
¥Famnm
TSR,
1CARD
10
MK
NAME
#HI
os
SINSIN
TEMAT
AN
25K

000t
0a0l
0004
9004
003
0004
0004
000}
0003

Rk

0003
0003
0Q0)
0004
9004
[ ] X]

LOCAT ™, NAMED

000O%]) 1220
A 001127 AL

R 00000} ASK

R 000010 HZ

R 001126 DTIME
R 0DDO] 4 #x

R 0000316 GUNN.A
) 000442 IN

t 000010 IREF
000002 MINEM
1 000022 NEML
R 000015 PI

R 00006T QT
R 00003T SUN
R 000005 THTI
R 000060 XO

FSE(S), BXX, AYY ,COST) DX, DY, DZ, 10,00F IRP,

1 COST,FATOT,GOFIR,G0SOL,, QOSDLD, GOSOLA , AN, SUND, S IKSUN, COSSEN
1) = XR(M,N, 7}

12) = KHIM,N, W)

24

0001
0001
0004
0004
0004
0003
00N
0001
0001
0003
0001
0003
0001}
0004
0001}
0003

600872
colo001
o00006
gooo1)
000024
00701
0000 35
000007
c0D0E2
000003
000004
000018
000025
000040
oco021
6zZ16417

A MR T

2oL,

Al FMAT
B
e
y
[Ea¥i) 3
[Ea 0] D
mer
18C
MND
Lo 1L
Plind
REP
SUND
Thu!
XR

(Ll ]
[ IR )
[ LR ]
00Qa
[ Li1ed )
b00 4
boon
LR
000 3
o002
0003
bonl
Ll
o601l
0003
0004

WEDRR === XXX

000216
000044
000n2Y
000042
000025
nonD s
nooono
DLLLTRY

000000

052437
000005
006247
ooonyy
005442
onon2o
DonooD

LE S %

ton.
AN
HAM
cosEN
m
aWIR
]
1PAGE
"
ML,
“M
0

SG
TOW
TIMD
XSE



L] taw FSELY)Y = NHUM N, 8)
a0t [§.52 FXECA) = XH(M N, 100
40142 16» FSE{S)
40143 (L) MIRIN = MPHIONY
[1IRE] fex 1P AFSECRY UT. 0, 0001) ¢H 10 &

LUIRL 194 Q=0
o017 20» 1E (B MOLEY RETURN
oo 2l ) a Iz, 12
00i2s 2% ALKy = 6.0
og1eh P21 05N = 0.0
ooi2? L4 OHINY = 0.0
00130 25% ARUND = ALPMATIMIRIN, 1D
00111 26% TEANING = D0
o0l32 27+ RETUHN
00133 2re 8 CONTINLE
00434 29% =
00135 10+ MIRLN = MTROANY ‘
00136 N IF CFSE(S) LT 1,000 GO TO &
00140 kFad Q=5
DO 4Y 31 FREI%) = 1.0
001 42 34* a CONTINUE
00143 35 IF AN LE AEMU GO TO 20
00145 Ab6* IF (M FD.1? G0 TO 20
o0y at 37» 1F (M NE ML) GO TU 10
60151 s ASE s 1.0
a8y iz 39+ 19 = -1
80153 L RETUHNM
00154 at* 10 PHI = XN(4}*PILAD
00155 s COSP: COSEPHI)

00156 43 SInPz SINIPHI)

00157 4% NSE = XNCEPe XR(M,N 11xCONP -
pot160 45% YSE = XNE2Ds XROM,N 1I0SINP »
00161 46 ZSE = XNE3Ps XR(M,N,3)

[ 13 ) ¥4 4T* G0 TO 30

ooi163 4R% 20 CONTINUE )

oo184 9% XSE = XO(1)e XHIM N, 1130059 -
ooiesS 30+ YSE = XO(2%+ XRIM N, 1I+5INFP o
o088 LI L ZSE = XOC))+XROM N, 1)

00147 ¥4 30 ASE = XR(M,N,R)

00170 53 PHIL = XM, N, 4> « PHI

0017} sS4 THTI = XRCM,N,5)

a0t 12 L QOSTI = COSUTHTI)

00tT3 S6¥ BX¥X =z QOS(PHIL)

00V T4 57 BYY =z SIN(PHIM)

00N TS 56 Bx = COSTLI*AXX

00178 59« BY = COSTE+BYY

00117 [ GES BZ = SIN(THTY)

T 00200 [ L, COSYT = -BX*COSSUN+BZ*SENSUN
00201 [ YL IF (COST.LE.0.0) GO TO |
90203 &3¢ DX = -COSSIN
00204 B4% DY =z 0.

0020% a5 D7 = SINSLM
00208 (15 ALl BLOCK
o0Z207? &7 COST = COST*FSE( 10}
nozio [ 1.1 RETUHN
ooz &9* y COST = 0.0
00z12 T0% HETURN
00213 Ti* EnD
END OF UNIVAC 1108 FIRTRAN ¥V COMPILATION.
S1mM4 SYMIN.IC
S1HM4 CONE REUOCATAR K

SCRERLLISESECZDeFSED UL FRECA) 0 0001 128 25

XR(M, N, 2)*5INP
XR(M, K, 2 1200S8P

XR(M, N, Z218INP
RRE{M, N, 2 14CONP

0 *DJAGNOSTICH MESSAGE(S)
23 MAR T
23 MAR T1

10:08:4% 0 01721332 14
10:06:4% I 01722274 k1]
¢ D0IT23340 14
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SUBPROGRAM NAME: Subroutine Block
SEGMENT NAME: SUBMS

PURPOSE: Calculate the self-blockage guadrant index of an energy source
incident on a Reference Coordinate System (RCS) node.

DESCRIPTION: The quadrant index in which the energy to RCS node vector
originates is necessary to determine amount of self-blockage and,
thusly, the amount of energy incident on the RCS node. If the self-
blockage quadrant index IQ is set to 5 in the TRANS subprogram, there
is no self-blockage of incident energy and, therefore no calculations are
necessary from BLOCK. The governing equations used to determine the
energy source quadrant are presented in Volume I.

CALLING PROGRAMS: TRANS, IVE, LPR, SUBDFF, FFLMPZ, FFFZ

ARGUMENT LIST: None, all data required is transferred into and out of this
routine via the GE1 block common.

NOMENCLATURE: The following FORTRAN nomenclature is used by the BLOCK
subprogram. Also used in the BLOCK routine are the variables of the GE!
block common statement which are defined with the SUBM1 (main program)
nomenclature.

A : Cosine of the projected angle in the X-Y plane
‘ between the RCS node normal vector and the RCS node
to energy source vector

B Cosine of the projected angle from fhe Z axis between
‘ the RCS node normal vector and the RCS node to
energy source vector

I1Q Self-blockage quadrant index in which the RCS node
to energy source vector originates
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BLOCK SUBPROGRAM FLOW CHART

START

RETURN )

NO

CALCULATE B

6 Y
CALCULATE A

YES

12
YES YES
NO
10 VY 1\ |
10 = 4 IQ = 3 IQ =
Y WV
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o FOR & SUHMS , SEHMS
IMIVAC 1308 FORTHAN V LEVFL 2206 QOYR FADINH
THIS COMPIHIATION WAS DUSE O% 51 MAH 71 AT 14- 146

SUHROUT INE BLAUK ENTHY PUINT 0004 1Y

STORAGE USED (BLOCK, MAME, §RNGTHD

000 000K 000113
0000 *DATA (00012
0002  *HLANK 000000
0003 Gy ‘000D

EXTERMAL REFERENCES (BIDUK, SAMED
0604 SORT
0005 AEHRAS

STORAGE ASSIGNMENT FOM VAH LARLES

(BLOCK, TYPE, HFLATIWE

TOUATION, NAME)

o001 000062 101, ‘DO0Y. . 000067 121 L1111 ] 000100 4l oony
0000 R DOODON A 0003 H 000003 ASE 0000 W QOOOD0 © a0l H
0003 R 000DODT BY DO03 R Q00022 MY 0003 H 000010 HZ con3 R
0003 R 000031 COST o003 R 000023 COST) 0003 R 000024 X 0003 R
0003 R 000032 ¥FATUT Bo03 R 000014 #5F Q003 R 006031 (ANIR 0003 R
6003 R 000036 GOSMA Q003 R 000035 GONOND 0001 1 0DOOZY U 00Nl R
0003 R 000012 SINP 00a3 R 00004t SIMSLN 0001 R gO00D3T SN 0003 R
0003 R 000000 XSE 0003 R 00000F YSE 0001 R 000002 25¢

o010) [ SURBROUTENE BLOCK

010) Fid [

onin: k1 COMMDN /GEL 7/ XSE YSE, 7Z5E, ASFE,PHI 1, THT | ,BX  HY (RZ , COSP_ SINP,PHI ,

00103 4% ] FSE(S), HXX, BYY ,COST) 0%, DY, D2, 10, GOFIRP,

ad1a3 5% 1 COST, FATOT ,GOF IR, GOSOX, , GOSOLD, GDSOLA , SIN, SEND, SENSUN, COSSUN

ag103 ¢+ C

00104 T* IF ¢10 FD_5) RETURN

00106 an IF COCOSTI) 4,2,4

oo 9* 2 8 = -B7»(BXX+DX + BYY*DY}

o012 10% GO TO &

Q0113 1t* 4 B = COSTI*DZ - SORT(DX**2 + DY*%2)%B7

00114 2= 8 A = DX*BYY-DY#+RAXX

00115 13% I¥ {ALT.0.0) GO TO 12

00117 14% IF (BR.LT.0.0) GO TO 10

q0121 16% o =1

00322 16% RETUAN

00323 17* 10 10 = 4

00124 1% RETLRN

00125 19# 12 1F (B.LT.0.9) GO TO 14

o127 20% 10 =2

00130 21% RETIHN

00t 3} 22* 14 1 = 3

BO132 23+ RETURN

ooi33 24% END

END OF UNIVAC J10& FORTHAN V COMPILATION,
S UGS SYMBOLAC

SUmms  CODE RELOCATARLE

0 FDTAGKOSTICK MESSAGELS)
10 JAN TO D9:43%:07
30 JAN TD 09:41:D7
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000040 SLWD

0 0rasdle1e
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0 DlasZing

oMW

aac
0003
[ R
00021
0001
0009
000y

14
24
1a

onn0 a0
pono2L
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000026
000034
00000
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SUBPROGRAM NAME: Subroutine TRANR:
SEGMENT NAME : SUBM6

PURPOSE: Read RCS timeline - environment location/orientation input data
on Card BZ, check input data for errors, and initialize the environmental
subtotal array.

DESCRIPTION: The RCS timeline environment location/orientation input is
read by TRANR and checked to assure: time is greater than the previous
time point; the RCS mode index is not greater than allowed and is posi-
tive; and the RCS Z distance above the local environment surface is not
negative. Additionally, TRANR initializes NVM, TIMEO, MOLD, and the
RCS environmental subtotal array.

CALLING PROGRAMS: IVE, LPR, LCR, CHB, CHR

ARGUMENT LIST: None, all data required is transferred into and out of
TRANR via the MR and GE1 olock common.

NOMENCLATURE: The FORTRAN nomenclature used by the TRANR subprogram consists

of the variables of the MR and GE1 block common statements. The MR and
GEI is defined with the SUBM1 (main program) nomenclature.
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_TRANR  SUBPROGRAM FLOW CHART-;”

( Start )

MOLD =~ M
fead timaline - enviromwant
lacationforientation on card

a2
ICARD = 1CARD + 1

2

Write Diagnostic

1 1

Write Oingrestic

@ 8 10 {3) * 0.0 890 :
Tiow = -100

Ne
1s

NED M M=l ( Return )
NDV

MODEW = MODE (M}
L L
TIMED = TIME

Calculate RCS orfentation comstants
Inftiatize RCS envirorment subtotals

Return

Set RCS Tocationforfantation data
{for node numbers =>NEMJ) equal
to the current ACS data
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& PUR, & SI'EMG, SLIME

INEVAC 1108 FORTHAN ¥ LEVFL
THIS COMPELATION RAS {XIRE 0% 11 MW T1 AV j4ih e

SUHROLT IRE THANR

FATRY

POINE 000210

STORAGE USFD THLOUKR, SAME, LEMITH?

EXTERNAL REFERESCES (BRLIRR, hAMSD

L1 *OUOE
Q000 *DATA

ooz SHLANM
000} MR
0004  GEn

. beesS MRDLS
0006 NS
8001 LYLiF e
o000 CON
00y SIn
0012 heDLS
0013 NRR 1S

~ STORAGE
[-1.1-1] 000020
0001 000157
o000 00005%
ob0a R 000021
0004 A Q00042
0004 R QQO02%
0004 R COODJID
0903 1 000013
Q004 | ooDD2Y
a603 1 ooooDO
Q003 | 0DOD23
4004 R 000013
4003 R 000025
2004 R 000040
0003 R 000020
boo4 A 000001
90101 (L]
90101 2*» C
o010) »
00103 4
00103 L1
00103 [ 34
00404 T
00104 (L]
011} [ 1]
00104 HO® C
20105 (1L

114G
wlal.
93TH
HAX

OO SUN
[
CAWIRP
1CARD
[[+3

[
MTRIN
PHI
REF
SUAD
TIMED
YS#

00uve20
o001 a2
oLno0o
00147
ocooDad

0001
000y
0003
0004
0004
0004
0004
0Nl
0o}
0003
0003
0004
0003
0003
0003
0G4

ASSIGNMENT FOR VAREARI ES

2200 00le FHuteH

(BLOCK, TYPE, NELATIVE

000106
000117
001007
Qo000
0000131
onoo2é
000034
000442
000010
oogo0!
000006
000004
0007
000013
000481
ooo002

SUBROUT IKE TRANR

142G
90l
ALPMAT
1)
COST
D7,
GOSM,
In
IRFF
MAX
KAME.
PHIL
sig
TOONT
TITLE
ISE

L L)

- @ood

0003
oDo4
0004
o004
0004
0003
Qap3
Q003
a00d
00D}
0004
0003
o003

LOCATIUN, NAMEDD

000108
aeoon}
000041
000022
000023
ooo032
000036
000007
ooo012
000410
000022
000015
000042
Q00477
001117

14%
905F
ANAME
Hyy
COSTY
FATOT
GOSNLA
(1) K4
18C
MO
NEML
Pl
SINP
THMAT
XN

COMMON / MR / M, MAX, MODEM, MOLD, NMODE: ,NVM, NAME, 10UY, IRFF, TOONT,
1SC, ICARD, I PAGF,P1,PI1R0, 510, TIMED, TIME, KEMU, MIRLN, IPRINT,
REF{12), ANAMEC 15, X0CT ) ,OF(15, 161, MODE(10}, INCISE TITLECL),
TEMAT( 20,10, ALFMATC 20, 10}, XNCT ), DTIME

1
[ 4
3

COMMON /GE1 7/ XSE,YSE, ZSE,ASE,PHI1 , THTY ,BX, BY AZ, ,COSP, SINP, PHI ,

FSECS) , AXX, BYY ,COST1 0K, 0Y,DZ, 10,COFIRP,
ONST, FATOT ,GOF IR , GOSOL, , GOSOLI, GOSOLA, SLN, SUND, S INSUN, COSSIN

MND = M
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00D005S
00000}
000010
001326
Qo001 s
200035
000014
000000
000002
000004
000016
000041
000005
600060

157G
G20
ANE

nz
O I '
KN E
LFio0 W)
1P ME
s

[ LE s
NUIDE
Plinp
SINSEN

X0

1 MW T

onos
o000
0004
pO0O4
0004
0a0a
aonn
9003
0000
0003
onod
0003
0004
0003
aco4

LIE I LS |

000136 #2321
000042 Y1EF
00006 BN
000011 LI
Goohze DY
oUDOD3} (KW IR
oboooz ¥
000024 FPRINT
00000t I
000003 MINIY
a00005 WM
000067 OT
000017 SN
ooRo2L TIMK
000000 XSE



L] 12x READ (5,805%) (PRENT M, TIME, IV IME, RO

d0iz0 1% ICARD = ICARD + 1
f0321 14 IF CFIMELE. 0.0 RETURN
10123 15% I¥ CTIME, LT TIME) GO 7O 832
00125 16% IF (M GT NG OO 10O ks
Dozt 1T% IF X000 17, 0.0 2ad = 0.0
LLAKL] [1LE IF tM_LE. 0) M
00133 19+ MUGEM = MUODE (M)
20134 20% NYM = §
00335 2% TIMED = TIME
00138 22 PHI = XOta Pl
00137 2% CUsP = COSIPHIL)
001 40 24% RINP = SENIPHT)
00141 25 oy 10 J =z1,1%
00144 26% m g1 =1,15
00147 27 10 vl = 0.0
00152 FLLJ IF (JHEF . NE. 27 HETURN
001 54 29% 1¥ (M. MK, 1) RETLHN
00156 0% DO 50 1:=1,7
ooL6l k11 ENE1) = X(H )
soie2 kFid 50 CINTIME
90164 C33% RETURN
0Dl 64 Jax T
oo164 w* C SECTION @DD, INPUT ERHOR DIAGMOSTIC MESSAGES
00165 IE* 832 WRITE (£,920) ICARD
ooLt10 31x WRITE (&,936) TIMED,TIME
00174 k1L GO TO Agj0
003175 19* 834 WRITE (6,920 [CARD
00200 40 WRITE (8,937) M NMODE
00204 L1L. A90 TIME = =-3100.
00205 az* RETLRN
oo20% a3 C
00205 4 C SECTION 900, FORMAT STATEMENTS
00206 45 90% PORMAT (214,89F#. 3}
00207 LLL 920 FOHMAT (///7/4TH FATAL, FRROH 1N DATA IKPUT FOUND ON CARD MMHFR,
60207 4e 1 e, 2/ 52H PROGRAM WiLL CALL EXIT AFTER THE POLIIWING MESSAGE
00207 4 RE 2. 1812
pozio 49* 938 PORMAT (46H TIME INCRIMENT BETWEEN ASTRONAUT POSITIONS 1S NEGATIVE
o0Z10 S0% 1. /7 140 FIRST TIME  =,F10.2, 30X, 14H SECOND TIME =,FI10.2 )
oo2it S 93T FORMAT(1Z21H VARTABLE M WHICH SPRCIFIES THE ASTRONAUT MODE FOR REFE
o021l 2w IRENCE CIOORDINATE SYSTEM $OH PROCESSING 15 TOO LARGE OR TOD SMALL.
oo211 B3 2/711H M INPUT = 18, 30X, 18H MAXIMUM ALLOWED =, 14 )
oozl 34+ C
o212 55% END
END OF UNIVAC 1108 FORTRAR V COMPILATION, 0 *DIACNOSTIC* MESSAGEIS)
S1LHEME SYmHOLIC 09 MAR T1 14:47:47 D O0I651a22 14 55 {OELETED)
stemMé  CODE RELOCATABLE 09 MAR 71 14:4T7:47 1 01653024 36 I ADELETED)

¢ O16530T0 14 23
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SUBPROGRAM NAME: Subroutine TCR (IE)
SEGMENT NAME: TCR

PURPOSE: Execute any of the three tape manipulation options available to
the EHFR user.

DESCRIPTION: The three tape manipulation options available in the TCR
program are the output tape combining option (TCO), the parametric
properties evaluation option (PPEQ}, and the tape read and print option
(TRPO). These three tape options enable the EHFR user to effectively
utilize a library of previously generated RCS timelines which are avail-
able on magnetic tape. Details of the tape manipulation option are
presented in Section 5.3 of Volume I. '

LIMITATIONS: TCR tape drive limitations are defined in Section 5.3 of Volume I.
CALLING PROGRAM: SUBM1 (Main Program)
ARGUMENT LIST:

IE Tape manipulation index (read into EHFR as IENV
on Card BI in SUBM1) - (input)
IE = 6 is TCO
IE = 7 is PPEQ
IE = 8 is TRPO

NOMENCLATURE: The following is a dictionary of FORTRAN nomenclature used
in the TCR program. The variables of the MR and GE1 block common state-
ments also used in the TCR program are defined with the SUBMI (main
program) nomenclature.

A(I) Solar absorptivity of material I
ARR{N} Thermal absorptivity of RCS node N
ASS(N) Solar absorptivity of RCS node N
E(1) .Thermal absorptivity of material I
ENVY, ENV2 Environment name in A format
IE Output tape manipulation index

= 6, TCO

= 7, PPED

= 8, TRPO
IERV Environment index number on output tape
I,Jd Indices
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IMR

IP
IT

13, 15, 16
MAT

N

QA(N)

SUND

X

Index for multiple reflections

+ Multiple reflections have been calculated

0 muitiple reflections have not been calculated
- multipie reflections have not been calculated
Tape point number for tape combining

Tape mounting unit number for tape combining
Print indices

Dummy variable

RCS node number

Absorbed heat by RCS node N, Btu/hr

Sun vector angle above -X axis, deg.

Dummy variable
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b L

lﬂwind Tape IT I

| Rend Tape IT
time point [P

e mmim e e e

Return to
SUBML

Ll:rito diagnostics
LFIME = -100

Rewind Tape IT

TCR SUBPROGRAM FLOW CHART
IE=6 TCRO
-7 PPED
b 53 =§ >
-7
1oy
Read 1n A{I}, E{1}, (solar and 11 =7
tharmal absorptances) for each
matertal 1
fend Tape 1T
For ear
material

82

Write dfagnostic
TIME = -100

For sach RCS noda N sat

(N3,
Annur-zl
ASS(N} = A(1

( Return: | )

IY o7
Rewind Tape IT

Read Tape [T

Catculate QA for
aach RCS Node

Return - Yey

Subtotal the RCS
regional
enviromments, qT)

670 2

Writa gutput on
tape

Subtotal cal-
culations not
raguired

2 Y
Write output on
paper
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@€ MR,* TOR,TCH

ARIVAC 1104 LRIV V 1 EVREL
THIS GUMPILATION WAS DOME On 27 APR 71 AY 10:27:22

SUBROUTIAE TCR

STORAGE LSED 1RIOCK,

EXTERMAL REFERFNCES (BUOCK, WAMED

STOHAGE ASSIGNMENT FOR VARIARLES (BIACK, TYPE, RELATIVE LOCATION, NAME)

000}
000}
0001
000}
o001
000}
9001
0001
0001
aom
0000
0ceo
oooo
o000
Q003
0603
0000
0000
0003
0009
0001
0003
8003
0003
8003
0003
0003

0001  w{XME
0000  ¥DATA
0002 21 ANK
0003 MR

0004 EXIT

0005  NRDUS
0006 NIOIS
0007  NIDZS
0030  NHEWS.
00}) NS
0032  NeELS
0033  NwDU%

0034  NHHH3S

Q00016
000132
Qod246
QGo472
000641
Q01006
001154
000616
001033
001313
004632
004737
00510%
005212
R 601327
R 003037
R 004620
{ 004816
1 000014
1 004811
1 ooo00C
1 000003
I 000022
R 006257
R 000025
R 005413
R 000481

117G
161G
231G
345G
436G
5250
612G
672L
GR5L
e10L
905F
936K
954F
959F
AL
AS
FNV2
IENV
T PAGE
[

M
MO{D
MEMUY
Q
REF
TOON
TITLE

2206 0Ol FSOIeH

ENTHY POINT 001412

NAME, LENGTH?

001430
005317
000000
053203

0001
o001
0001
0001
a0l
auol
Qool
0001
Q001
0001
2000
4000
0000
0000
0003
0000
0003
0000
0003
0000
o000
0003
0003
o000
0003
0003
0000

000023 123G
000153 1730
000267 2430
000473 3500
0O0T0T 4630
001025 5360
000321 8251,
000701 87T6L
OD1O6T GASL
001334 a22L.
004614 920F
004762 9501
005111 955F
005223 960F
001007 ALFMAT
001440 ASS
002703 GENODE
004522 IMR
000024 IPRINT
004610 13
004615 MAT
G52337 MTRL
Q00004 N-UDE
00310C QA
Q00025 REF1
000011 TOONT
004623 X

000}
0001
Do}
0001
0001
0001
000}
o001
0001t
0001
0000
0000
0000
6000

0003

0003
600D
0003
0003
0000
0003
0001
0003
0002
0003
0003
0003

R
R
1
I
I
I
1
I
I
R
R
R

000112
000221
0003175
000503
000718
001055
001225
000730
001137
001353
004661
005011
005125
005242
000041
001326
004612
0pD442
000010
004626
aopnoot
000023
000005
020137
000026
000477
001337

36

1251,
200L
3020
356G
4670
5520
6340
6T&L
895L,
H32L
922F
951F
956F
965§
ANAME,
DFIME

oagl
ool
0001
2001
0001
0001
000t
0001
0001
0001
0000
0000
0660
0000
0003
0000
0003
0003
0003
0000
0003
0000
0003
0003
0003
0003
0003

rEEE L

000034
ULILIFA R
000413
000557
onaT2s
001060
000465
0007235
001250
001272
004676
005051
005152
005244
0021721
004584
004547
¢ooooT
000012
004627
0600430
004614
GoOo1S5

131G
211G
3120
4030
4730
555
€350
€#0L
6991
gaol,
g24F
952F
957F
971F
AR

E

1
TOUT
ISC
16
MODE
N

Pl

021003 QS

000M T
000021
000060

sSI1G
TIME
X0

4T AR T

0001
0001
0001
o0m
0001
0001
0001
0001
0001
0000
0000
0000
0000
0000
0000
0000
0003
0000
0600
0000
0003
0603
0003
0003
0000
aco3
0003

10272

000075 l43G
000226 2251,
Q00434 324G
000600 415G
000775 517G
Q01104 5670
Q00537 670L
Q01013 6nal.
001274 ROZL.
004630 902F
004713 926¢
a05102 953F
005177 95RF
004540 A
0600000 ARR
004617 ENVI
000013 3CARD
004624 1P
004613 IT
004625 J
000002 MODEM
000006 NAME
000016 PlYRO
000067 QT
004621 SIND
000020 TIMFO
021647 XR



1 1» SUTROUTINE TCROIED

0010y ¥

o0ea kL PARAMETIER MMANZ D NMAR =z 420

00104 4% COHMM 7 M 7 MUWAX, SOREM, MUY, NMODE SV, SO0, TOUT, THRFF CHOENT,
00104 5% V¢ IS ICARD, IPAGE P P10, SIG, T IMFLL VIME SEM MITE A, TPHINT,
00104 (13 ] REF112Y, AN OIS NOUTH OTCES, 158, MU0 IS5, T ECL A,
0004 T* 3 TEMATC20, 100, ALFMATE 20,100 30T TN,

00304 LU 4 ALANMARD , AHLRMAL D AS CSAR D GENODECNHAN 1 TATWOO TR OMAYD)
00104 9% .S O 12, N JGHONMAN D OS O XHOMMAX, NMAK LD MIPHECWAN )
001058 §O.. DIMENSTON AIRRERO0 D, ANSERD0Y QA 00D, M 200 K 20D

00108 (AL POUIVALENCE (HEF],REFCE Y CHEFZ (REF(2))

00107 12» DATS 3 7 L3S 7 .

00107 13= ¢

ob111 144 1% (IE-7) 625,100,200

0114 150 100 CONTINE

anis 16% READ (55,9021 A, b

o0127 17T ICAHD = ICARD ¢+ 4

001130 1 6% B 102 1=24,20

00133 19+ IT=1

€c134 20% IF tACI) .1E. D.0 .(R_. ACI) GT, 1.0) GD TO RZ2

00136 2ix IF (EC1Y (LE. 0.0 (R, ®t1) GT. 1.0) GD 70 w22

00140 22 102 CONTENLE

00142 23x DO 310 Nz ,MAX

001 4% 24% J= MIRLAND

00146 25 ARR(KY = Et1)

20147 26% 110 ASSINT = Af))

00151 21« IT=z7

go152 2ax REWIND IT

00153 29 125 READ ¢ ITITING M, MEEM, MAT M3, TEMV, NV ENVZ, SUND, TOONT, IMR,
00153 30% ] OGS ION) ORUND , TOUNEN D X, X, NS MAX)

00204 3= IF C(TIME EE.0.0) RETUHN

00208 ize iPRINT = =2

00201 3k 1F ¢(IMR.LT.0) GO TO 670

00211 4% M =0

noziz A% 00 125 Mol Max

60215 k1.t OAINY = OSINI¥ASSIND + CHINIRARR(N)

00216 IT* 135 OINTIME

00220 Jax o TO 635

00220 33x C

00221 40w 200 BT = ¢

00222 41% REWIND IT

00221 a2+ 225 READ CIT) TIME, M, MODEM,MAT X0, TENY , ENVY ,FNVZ, SUND, TOONT, IMR,
00223 43 1 € QAUNY,OS¢N),ORINT  TOOR(ND X, X, N21 , MAXD)

00254 dar IF (TIME.LE.0.0) CALL EXIT

00256 45 FPRINT = =2

00257 46% IF C(IMR) £72,835,635

00257 41« C .

00262 4ox 825 CONTIME

00263 49% READ €5,905) IT,IP,TIME,DTIME

o0z 50« ICARD = JCAFRD + §

oo272 51% IF (TIME.LE.0.0) RETURN

00274 52% IF (TIME LY. TIMD) GO TO 832

oD278 53k COIP CIT.LT.T) GO TO BO2

00300 545 REWIND IT

003101 55% oo 630 1=1,1P

00304 56% READ (IT) X,#,MIDEM,MAT, XD, FENV,ENVI , ENV2, SURND, TCONT, MR,
00304 57% 1 4QAIN) ,O5(N) ,OR(N) , TOON(N) ,ASSIN) , ARRIN} ,N=1 ,MAX)

00335 SR* IF (X, LT.0.) GO TO &10

00337 &g 630 CONTIME

00337 go= C

00341 3L IF (IMALT. O} IMR = O

00343 o+ 635 CONTIME

00344 832 DO 640 I=}1,3
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1 [¥1] 0D 64D J=1,55

00352 &5 640 QT .1} = O,

00352 (114 C

00355 [V E DO 650 Nk M

00360 6Ax J = JAMN)

0013161 €9 Ori1,Jr = T, 0« QMN)

o0n3IRZ T0% ore2,J) = QT2,0) « OSiN)

[ Lk] Ti= oria,Jd = QTet,J 0y« OHind

C0364 Tiw OT{1,1? = OT1Y, 1) ¢ QAND

00365 TI% QTi2,1) = QF(2,1) + Q8N

00366 Tax QTe3,1) = OFCA, 1) + QRIND

00367 TH* ° 650 OONTIME

CO3RY Té6% C

00371 T IPRINT = O

Q0312 Téax 1F S1IE.GT. 7y UD T 672

00374 9% 670 CONTIME : .
00375 0% WRITE (IOUT) TIME, M MIEM M, M, TERY ENVE, ENVZ, SUND, TOONT, IMR,
00375 AT b AOACND OSSO ORENE,TOONENRD  ASSIND  ARRIND (N2t MAY)
00426 agx 612 CONTIME

0D427 ajx 15 = 1

00430 Rax Ié = 33

00431 ANk IF 116.G7. M%) Te = MAX

00433 abx FPAGE = IPAGE &

00434 aTx WRITE (68,8502 TITVE, IPAGE, TEMZ REF  REF2 ,MODEM, FNV] V2
00451 8AX IF (1E-7) ET4,676,HTH

00454 ARk 6T4 WRITE (8,855) IT,IP

00460 90+ ' o0 TO &rO

00461 1% 676 WHITE (6,956 (1,)=z1,200 A FE

00477 92 00 TO 64

00500 Q3% &TH RHITE (6,954)

onsRoz Qax &R0 CONTINLE

eD502 95 1F CIMRL.GT.0) WHITE <6, 9600

0n506 96« IF CIENV ONE, V) WHITECR, 9590 SUND

00512 7% IF (IRFF KE, 21 (X)) T bib4

00514 9% WRITE €6,971) REFL CXOUT), 121,40, TOONT  REFZ, (O0T),125,7)
00531 99+ 00 10 605

00532 100% 684 WRITE (5,951) REF1,REFZ, (X001, 121, 4) , TOONT

00543 101+ 685 CUNTINLE

00544 102% WMITE €6,952)

00546 103« ) IF (NAME 1E. 0} GO TO 8A9

00550  104% WRITE €6,953) (ANAMECJ ), (QTCT,d7,121,1),0:=2, NAME)
00562 105« 682 WRITE 16,953}

00564 t106* WRITE 6,953 ANWEL))  (OT(I,1),0=1,3)

00573 107+ WRITE (6,965)

BO575 108 IF ¢IPRINT.NE.-2) GO TO 655

00577 109% WRITE (8,957) REF1,REF?

00603 o= IF ¢IE-1) 525,125,225

0606 1% 695 WRITE 16,952}

00610 112+% WRITE (6,954) (N,GHI]E(N),QA(N},OS(N),GHN),'IW(NI,N:IS.IM
00623 113% G9R TF (I8 .FO_MAX) GD TO 699% ’
00625  114ax 15 = I6+1

00626 115 16 = 16 + 13

opE2t 116% IF (16.GT.MAX) 16 = MAX

00631 117% IPAGE = [PAGE +

00632 1 2K.2 ] WRITE (£,950) TITLE, | PAGE, TIME, REF I, REF2 ,MODEM, ENV) , ENVZ
00647 9= 00 TO €95

00650 120% €99 IF (IE-7) 760,125,225

00653 2% T00 CONTIME

00654 122+ IF (DTIME.LE.0.0) QGO TO 825

00656 123 TIME = TIME + DTIME

00657 124% TIMD: TIME

00660 125« DTIME= -1.

00661 126« IPRINT = -2
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00664
00664
00LA4
BO6H4
00665
00670
Q0673
00RT4
on6T?
00703
00704
00707
00T12
00713
00716
00722
00723
00723
00723
00723
00124
0012%
00126
00726
007126
00727
00727
00730
00730
0073}
00733
00732
00732
00733
00733
00733
00734
00734
00734
00734
00735
00735
00735
00736
00737
00740
00740
00741
0743
0074}
00742
00742
00743
00743
00744
00745
00745
00746
00747
00747
00747
00747
Vgt

TR
TH

127+

IF O g .0) Isd = -2

12ne 00 10 K10
128 ¢
130 ¢ SEUTHON #00, INPUT FRIER DEXGNOSTIC MESSNGES
1M ¢ ’
132% FOZ WRITE (6,920} ICNID
134% WHITE 6,922 IT
AT L ) TD B90
135 R10 WRITE (6,920 1CARD}
136 WHITE (6,924) IT,IP
137+ W TO 90
Yina, RZZ BRITE 16,4200 ICARD
1394 WRITE (6,926 1V
140 GO TO #90
1414 RAZ WRITE (16,9200 ICAHD
142 SHITE (6,936 TIM, TIME
143 90 TIME = -100.
1442 RETUHN
145« C "
146¢ C SECTION 900, FURMAT STATEMENTS
1472 ¢
t 4 Rx |02 FUORMAT (10FP .7}
149% 05 FUHMAT (214,9FR. 1)
150 920 FUMMAT 1//7/774TH FATAL, FRROR IN DATA NPT TN O8N CARDD MUMIEEH
151 104, /7 5ZH PROGHA wiEL CALL EXIT AFTER THE FUTIW NG MESSMIE
152% 2. Frf7)
151 822 FOIMAT (12H TAPE MMEN, 15, S51H 15 NIT ALIOWARLE.  USE ANTTHEM
154% 1 INPUT TAPE IRIVE, ) '
1554 824 FIRMAT (12H TAPE MMEER,I5,10H ,  POINT , I15,32H IS BEYOND THE IEND
156+ 1 OF FILE MUK. )
E5T* 926 FIRMATIGEH EITHER THE SOLAR ARSORPTIVITY OR THERMAL EMISSIVIETY HOR
150 1 MATYRIEAL 14, 0%,05H 1S MGATEVE OR CREATEFHR THAN INITY. )
159 436 FUHMAT (5€H TIME INCHIMENT BETWEEREN ANTHONALIT POSITIONS 1S5 MHEGATIVE
[ 102 1. 77/ Y4H FIRST TIME =, F10.2, 10X, 14H SHOOND TIME 2, FiI0.2 )
161% 950 FORMAT [9H1 TIME, 21X, 14A% 12X, 4AHPAGE, 14 704 (R, /K10, 37
162% 1 30X, 2A5, EH IN A AR Z9HING MXE IS LIOCATYD IN A
[T EE 2 L2A6,15H ENVIRINMENT, /7 )
16 AR 851 FUIIDMAT (2ZH0 , 2A5, 16X, 1HX, 9X, IHY 9K, 257 AZIMTH  OONTACT 7/
165 1 10H 10OCATION, 16X,  45HIHFT) {(FT) FT) (DEXD) ™
| 1.1 2MP / 20X,3¥10.2,2F10.1 s/2
16T* 1 40H  SUMHARY OF THE THERMAL ENVIRONVENT, /)
16+ 852 FORMAT {34424 Q Q Q AD W) /
169% 1 3042H NIDE NIDE  T0TAl. SOLAR i.R. TEMP) ’
170% 2 30a2H N3, KNAME ARSOR INCID INCID DEG R) )
1T1* 953 FORMAT (9X,A5,3F7. 1)
172* 954 FORRMAT  {3018,1X,A5,4F7.1))
173% 955 FOIMAT ( 30X, J1H TAPE OOMAINING OPTION, TAPE, 13, 20X,
174% 1 154 TIMELING POINT , 15 77 )
175+ 956 FORMAT o 3oX,50H PARAMETRIC MATLITALS PROPERTY EVALLATION OPTIH
176* 108, /7 1ZH MATERIAL 13,1915 /12H SOLAR ABSOR,20F5. 3/
1711 2 12H I .R. ARSOR, 20F5.3 77)
17R* 95T FORMAT (/777 2X,2A5,1024 ENVIRONMENT 1S5 THE SAME AS THE PREVIOLS
179% ITIME POINT. SEFE THAT PRINTOUT FOR DETAILED NODA. FIUX DATA, )
1R0* @58 FORMAT (30X,50H TAPE READ OPTION. NO KEW OLTPUT TAPE GEMNERATED,
181 T 7/
152% 959 FOPMAT (13H  ENVIRONMENT 16X, 1AHSIN ANGLE (DEG)Y = ,FT.2 /)
1A3* 860 MORMAT (T¢H THE RESLATS FOR THIS TIME POINT INCLADE MULTIPLE REFL
1R4% 1ECTIONS CALOULATIONS, ’7)
185% 965 FURMAT (IH  r//) )
186 971 FURMAT (12H0 LOCATION » 16X, THX, 9X, THY , 9X, 25H7 AZIMITH  ONT
187 1ACT F26X, A5HIFT) {FT? {FT) {DEG) T R 7
1aRx 2 12X,A5,3X,5F10.2 / 12X,A5,3X,3F10.2 77/
189« 3 40H SIMMARY OF THE THERMAL ENVIRONMENT . )
FG0= Lo )
END OF ISINVAC 1108 FORTHAN ¥ COMPTEATHON . O 2D MNISTICr AgSA WIS
S 24 WR T) 2410627
(515 REIOCAT MAULE 24 PR TV 22:5kt T
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SUBPROGRAM NAME: Subroutine IVE

SEGMENT NAME: IVE
PURPOSE: Calculate the intravehicular thermal environment on the Reference

Coordinate System.

DESCRIPTION: The intravehicular thermal environment is simulated by a
rectangular enclosure which emits energy in the infrared spectrum.
The surface temperatures for each of the six enclosure surfaces, the
enclosure size, and enclosure surface i.r. emittance are input to
the IVE program. The governing equations used to determine the intra-
vehicular thermal environment are presented in Section 4.1 of Volume I.

CALLING PROGRAM: SUBM1 (Main Program)

ARGUMENT LIST: None, all data required are transferred into and out of
this subprogram via block common.

NOMENCLATURE: The following is a dictionary of FORTRAN nomenclature used

in the IVE program. Also used in the IVE program but not included below

are the variables of the MR and GE1 block common statements. The MR

and GE1 variables are defined in the SUBM1 program nomenclature.

AA Form factor term from RCS node to vehicle surface
node

ALPHA Absorptance of RCS node to incident radiation

81 Cosine of angle between RCS node normal vector and
vehicle energy source

B2 Cosine of angle between vehicle energy source normal
vector and RCS node

DA(K) Node area of vehicle interior surface K, ft2

DL, DS Node length varfables used for node center point
calculations, ft.

DYN {K) Node Y 1/2 length magnitude of vehicle interior
surface K, ft.

DZN(K) Node Z 1/2 length magnitude of vehicle interior
sufrace K, ft.

ECN Infrared emissivity of vehicle interior surfaces

ENVT, ENVZ Environment name in A format

FA Form factor from RCS node to vehicle surface node
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FSC

FSC5
FSC6
H{K}
IENV
In, 12, I3

I, J, K, KL, L, ISC

N
NN

NW

NH

NN2
PHIC(K)
Q{K+2, N)

Q(1, N)
(2, N)
QIR(K)
R4
THTC(K)
TSC(K)
TSCF(K)
W(K)

WX

WXX

form factor from RCS node to vehicle interior

surface

Form factor from RCS node to vehicle interior deck
Form factor from RCS node to vehicle interior overhead
Height of vehicle interior surface K, ft.

Environment Index number

Print iﬁdices

Indices

RCS node number

Number of vehicle interior surfaces for which nodal
data are required

Number of vehicle interior surface node widths
Number of vehicle interior surface node heights
Number of vehicle interior surfaces

Azimuth angle of vehicle interior surface K, Deg.

RCS node absorbed heat from vehicle interior surface
K, Btu/hr

Total energy absorbed by RCS node N, Btu/hr

Total energy incident on RCS node N, Btu/hr

Infrared radiosity of vehicle surface K

(D'istance)4 between RCS node and vehicle source
Inclination angle of vehicle interior surface K, Deg.
Temperature of vehicle interior surface X, °R
Temperature of vehicle interior surface K, °F

Width of vehicle interior surface K, ft.

Vehicle interior width in X direction, ft.

Stored vehicle interior width in X direction, ft.

41



WY
WYY
W2z
WZZ

XC(K)
XN(K)
XSH(I, K)
Y

YC(K)
YN(K)
YSH(I, K)
z

ZC(K)}
IN(K)
ZSH(I, K)

Vehicle interior width in Y direction, ft.
Stored vehicle interior width in Y direction, ft.
Yehicle interior height in Z direction, ft.
Stored vehicle interior width in Z direction, ft.

Node center point X coordinate of vehicle surface K,
Ft.

Center point X coordinate of vehicle surface K, ft.
Surface K unit normal vector magnitude along X axis

X coordinate of corner i, vehicle surface K, ft.

Node center point Y coordinate of vehicle surface K, ft.
Center point Y coordinate of vehicle surface K, ft.
Surface K unit normal vector magnitude along Y axis

Y coordinate of corner i, vehicle surface K, ft.

Node center point Z coordinate of vehicle surface K, ft.
Z center point coordinate of vehicle surface k, ft.
Surface K unit normal vector magnitude along Z axis

Z coordinate of corner i, vehicle surface K, ft.
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IVE SUEPROGRAM FLOW CHART

( Start )

Read Input data card €1 ]

Set vahicle widths and height squal o storsd
valuss 11 requirad for sach vahicle

Subtota) the ACS regional

656 [PuTtiply envirormants by area|
] enyiroments QT.

605 For sach vehic)n Intarior surface: \ >

Calculate surface corner coordinatas

Calcutate surface nodal coordinates

Calculate surface radiosity

Calcutate surfacs unit mormal vector components

660 Contirue

620
. 3 570 frite outpet on
tape

Call TRANA to read input card B-Z and Initiatize
625 data

&7

R

Write qutput on
paper

[ia'lculate contact temperature ]

Tima = Time ¢ D Time

Repeat for each
EC.S Wode

[ cait trans ]

Mo .

[ Calcutate Fics, Fsts |

00% self blockage,
no envirarment

Same enviromment
as previous Lime

calcutations point, no calcula- Can
necessary tions necessary _ug_<5§f,,§$: ::,.‘
face corngr Repeat for]
each
Y vehicle
Yes surface
. 63
Calculate form
factor to vehicle
2 interior surface
|

A

63

1fy F5C5, F5C6
when nacessary

64

Calcutate inciden
and absorbed heat

heat fram vehicle

interfor surface

o

650 Continue

Calculate OR, 05,
AR

Call TABW for
Adiabatic wall
tempersture

]
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@ HH » IVE Y
INIVAL 1104 FOHTHAS v LV 206 OnYR oD RN
THIS COMPILATION RAS IXARE O 2T APH T1 AT 10:26:27

SUSKNTINE IVE

STORAGE LnED (BLIXK,

ENTRY PFQINT 0D2040

A, LEMTTHD

0001 =QUDE - 002063
00N0  *DATA 051214
0002  #HLANK 000000
0003 M 05320}
0004 GEI 200043

EXTERNAL REFYRIENCES (

0005 THANM
0006  TRANS
0007 RIIXXK
0010 Al PHA]
0011 TAHW
Q012  PHIA'S
0013 NIOtY
0014 NIO2%
onls 00N
001&  SIN
0011 SORT
0020  NWiL™»
oozl L E R )
0022  MRH3S

BLIXY, NAMED

STOHAGE ASSIGNMENT HR VARIARLES (BHIXK, TYPE, HRLATIVE LOCATION, NAMED

oo

Q00006 134G onoy 000126 1726 0001 000357 236G
0001 Q00536 104G 000 000622 3260 0001 000642 316G
0001 001162 450 0001 Q01234 476G 000t 001256 5100
Q001 001345 546G 0001  ODE375 563G 0001 001408 571G
0001 001464 623G 0001 000506 6251, 0001 Q0O5TN 627L
0001 001005 6331 oo 001016 634l 0001 001510 6350
0001 001050 &4al. 0001 001053 646L 0001 001055 648L
000F  LONITY 66O 0001 001211 B70L. 0001 001274 &T2L
0001 001622 679G 0003 001473 6T9L 000! 001545 602L
oo 001600 &91l. o0t 001642 B95L 0001 001701 69AL
0001 001663 Tr6G 0001 001734 1270 000 002080 A3RL
0000 052626 950F 0000 052655 9%1F 0000 052715 952F
0000  D52763 959F 0000 053015 962F 0000 053054 983F
0000 053064 STIF 0000 R 052544 AA 6003 R 005327 AL
0003 R 000041 ANAME 0003 R 002173 AR 06003 R 003037 AS
0004 R QDOD21 BXX 0oo4 R 00000T BY 0004 R DOOO22 BYY
o000 R 052542 B2 0004 R 00001t COSP 0004 R 002042 COSSIN
0000 R 000066 DA 00U R 052527 DL 0000 R 052%32 D6
0004 R 000025 Dy 0000 R 000034 DAYN 0004 R Q00026 DZ
0090 R 052513 V1 0000 R 052514 ENV2 0000 R 052545 FA
0C00 R 052534 FSC5 0000 R 052515 ¥FSC6 0004 R 000014 FSE
064 R 000030 COFIRP 0004 R Q00034 GOSOL 0004 R 0DMDIE GOSCLA
0000 1 052530 1 0003 [ 004547 1A 0003 | 000013 ICARD
€003 | 00000T LY 0003 I 000014 IPACE 0003 1 000024 IPRINT
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ool
0001
o
Q001
0001
0001
0001
co01
0001
0no1
Qoo0
0000
0000
o003
0004
G004
Q004
0003
0000
0004
0003
0004
4000
0004

—m DO RIDBITR

41

000365
000701}
0012306
001425
000610
oo1021
o01tL0
001413
001553
001762
052552
052733
053057
001007 ALFMAT
000003 ASE
000010 BZ
000031 COST
001326 DTIME
000040 DZN
000032 FATUT
003703 GENODE
000035 GOSOLD
052512 IFNV
000027 0

243G
153G
5250
602G
628L
635L
650L
674L
6B5L
699L
902F
953F
9E4F

APH T

0001
0601
0001
0001
oot
000}
0001
0001
0001
0001
o000
0000
0000
o000
0004
0000
0004
0004
o000
0000
0004
Q000
0003
4003

mmPTRODRIAXATTD

o004l
00707
001316
001461
0oo6T1
001036
0OL145S
001433
001561
001630
052554
052137
051062
052550
00006
052541
000023
Qoo0Z24
052525
052540
[Heli R K]
000030
000442
o0eon10

TINPTRPTS

2526
3516
542G
620G
631L
627L
6561,
6751,
BREL,
703G
940F
957K
965F
ALPHA
Bax
Bi
COLT1
(1)

[ .
FsC
GOF IR
H

IN
IREF



qo0)
0000
000}
0003
0003
0001
0003
0003
0004
0004
%000
0000
0003
0000
0000
onoo

00101
00104
00103
00104
00104
00104
00104
a0to4
00104
00105
00106
00106
o006
omor
00110
20110
00110
00110
00111
ooLLs
00121
00123
00125
00125
001132
00144
00345
o0t 47
00157
00153
00155
00156
Q0157
00160
o0l61
o0162
00163
00164
00} 695
[:[ 3111
00167
0p170
o1

090012
052534
ononey
00Ny
Q30005
ancore
oooneT
Quanty
QoOD40
o0000n
000052
0nes516
LR
ano0gre
030112
ono132

DITTEXTXDTDE = = = o

aneo

n

ki
SENEM
LR
PHIC
(ML
L ]
SINSLN
ONY
T
wy
LY
X}

w

n

anan
DO
aoeod
[T 0%
[IHTIEY
[tT{THN]
onn 4
oo
LR
[HH{IR]

“oonn

aong
LR
onng
0000

1C 052621 It anon ) 0nzhab
J oonD 1 052516 & toon 1 %L
M o0ty 1 DDDAYD NN ool ) 0D
MUES aoeD b 054520 N cany ) antonk
MY onoa R 000211 Pl Qo0 R G00ng0
PI1£D Q003 H D0625T O abnyd B NCO0LD
oy 0003 R 0n002S RyY 0004 K DODGZS
s1G 004 R 0napte SINP anog W 00004%
b S 1] Q003 H 005411 1O onOs R oonny
THTY anay H Q00021 TiM: H00 4 H 000020
TsCK aonn H auiDZz4 W oD00 R OR2522
WYYy 0000 R OhZ5H24 W/ 0000 R D557
™M onpo R NON1RZ AN Booi R DOONGLD
YsH oonn R D250146 Y bonNo R annQo4
Y&H 0000 R 052126 7 0000 H Q0000
T8H
SUHNRTTINE 1VE
PARAMETER MMAX =] MM 42D
COMMON 7 MU 7 M, MAN, MODEM, MOLD, SMODE, KVM, N, HUT, TREF, TUONT,
1 ISC,|CM€D.IP—\(H‘.‘,PI.Pll60,SlG,'I'IH-.U.TlW.‘.M'!*f.l,bﬂ‘ﬂlAN,IPHI\'I",
2 RI-]-‘(IZ!,A\&ANI-Wlﬁl,.\'ﬂlTl,OT(I'i.ISF,F'(“.‘(IOI,thlS),TiTlE(Il),
3 TEMATI20,10)  ALFMATCZD, 100 301D DTIME,
4 ALCNMAX Y, ARCNMAX Y | AS O GENODE TNMAY ), TACNMAN Y, TOOA ONMAX)
5 Q012,40 DREOBMAX D OSERMAY ) KR EMMAX , NMAX, 107, MTHLCRMAYD
FOUIVALENCE AREFY REFC ) (RPF2 ,REF(20)
COMMIN #GEY # XSE,YSE, 75K, ASE, PHEL,THEL BX, HY 07, COSP, S ISP, PHE,
] FSECS) RO RY ,008T, DX, Dy D2, 19, UGOFITRP,
1 QUST, FATOT ,GCF IR, GOS0, GOSOLD, GOSOLA, SUN, SUIND, STNSEN, CORSEN
PAHAMETTER RNz 4, NWo 44, NH261, 58226
DIMENSION XCERNY ,YCINND, ZEONN) THTCONY, PHIC (SN (WENN D HINND
1 DYNINND  DZNINND  TSCONSZ ), TSCHRNZ )  OTRINNZ ¥, DANND
1 NSHE 4, NN YSHEA, WD, ZSHOA, WND
2 XNONND, YNINND , ZNONND L XONN, NHL, RW) L Y ONN, RHL WD, 20NN, SH)
DATA FENV, ERVE EZVZ2 7 1, 6HINTRA [ GHVEHIC, / '
DATA WXX,WYY W72 / 4.0,7.0,6.5 7
DATA (PHICIN) W=, 4}/ 180.,-90.,0.,90. 7
DATA (THICINY M=t 43/4%0.0 7
DATA XC{2},XCU4), ¥CU1),YC(3}/ 4%0,0 7
READ (5,902) TSCF, WX, WY W2, FCN
1CARD = ICARD + 1
1IF (ECNAE.0.0.0R.FCN.GT.1.0) ECN = 0,85
IF ¢WX. LE. 0.D) WX = WX
IF (WY LE.0.0) WY = WYY
1IF (WZ. IE.0.0) WZ = W7Z
Wil) = WYy
W{z2) = WX
W)y = WY
Wi4) = WX
XCil) = Wx*=0.5%
AC{3) =-WX*D.5%
YC(2) = WY+0. 5
YC(4) =-WY%D_ 5
ISC = 4
SMAD = 0.
SINSIN = 0.0
005N = 0.0
€05 DO 620 N=1,I15C

45

[\ TN ]
42547
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0ngnhis
00 kb
(21647
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e

1

“gan
SR
[L11N]
[E]]

LLE 4
ST
TEMAT
TINME
wXR

X

XH

AL

FA

(LT H
nover 4
(L1 R
(LK)
ool
onnl
annd
[HELIE )
nnao
NonG
4N
anno
04
(1]
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(R ]
pO1TS
00116
o011
00201
poso?
00203
00204
00205
onzok
00207
o210
QD211
onziz
00213
0o21 4
(1114 B3
o02Vh
00247
00220
00223
o0z22
PLFFE]
oh224
00225
00226
00227
00230
0023t
[+ [ FAF
00213
00234
00?15
00240
00242
00245
DDZ 4k
00247
00250
002M
00254
00255
00257
00261
0262
00283
00264
002865
00267
60210
oozN
fo2712
00273
00273
00274
00275
a0z16
00300
ooInm
00101
00301
00303
00306

LEL
45+
L1
AT
E L1
4%
504
S1s
hiw
LEL
S

f6*
5T+
Hina
59+
60%
61k
h2e
63
fax

66+
6T+
LiLE]
69

Tix
2%
T
Taw
T5%
Te*
T
1A%

how

610

612
614

620

625

HINY = W7

FUANI W05

TSUANY & TSCHFINE » 4RO

IF GTSCEN) AT 0,00 TS0ty = 0,
OsP = QOSPHICIN ISP =D)
SINP = SINIPHIULMW P e}
ST = COSOCTHIV NP iR}
SINT = SINCTACES P 10D

DY = -WINIRSINPED S

DY = WINHOSID S

DL, = HONeRINTR0 .S

D7 = HINIRQODSTHD LS

XSHOL,NY = RCINE ¢ DY - DUAOYRP
ASHOT,NY = YCONE + DY - DLAKERP
ZSHIL,N) = PCEND + DZ

XSHUZ, N = AN = DX - DEAQOsP
YSHEZ,N) = YCUN) - Y - PLASING
7HOZ N) = TSHOEN)

ASHUA,K) = XCIND 4 DX+ DLAQUSP
YEHOI, N 2 ICIND + DY + DIASINP
ZSHUY,S) = 20(N) - DY

XSH{4,K) = NCO%) - DX+ DLA008P
YSH{4,N) = YCIN) - DY+ DIASING
ZNHO4,NY = ZSHE L, ND

DANDY = WINIRHONDZ ENWENH)

DX = ~WIKM*SINP/RW

DY = WIN)SOP/NW

DZ = HUNISOOST/NS

Dl = /NN

MRIN) = 0, 5%ARS(DY)

DININD = 0. 5AHSIDY)

FAL PR = ZCANI-HINITOUSTS 54D 5
o 610 122, NH

ZAN, Y = ZAN,E-1) » D7

DO 614 Y=z) ME

Kl = MHs1-2%1

NN, 1,17 = KCON1LEHOOSE o, SE(RCNIES [RPSDX)
= STENISDSSINP &, Sk{-WIN)=OSP+DY)

0O 612 J=2,M

NN, [, 0-0) + DX

YN, I, 010 + DV

-
-
x

-

-

"-.
-
Hon

QIR(NY = FCKETSCINIe4nSIGDAINY /P
XNIN} = QOSTOOSP

YNIN) = OOST=SINP

NINY =

ONTIME

TACI5) = TSCF{S) » 460.
THCE) = TSCHIR) + afD.
QIR(5) = FON*SIG*TSC15 Iwokg
QIR(EY = PON¥SIGTSCIG kg
I1SC = 6

CONTIMNE

CALL TRAMR

IF (T (E.0.0) RET\RN

TOONT = TSCiH)

IF ¢XOCT).GT.0.0) TOONT = XINT}

D BEO N = 1,MAX
CALL TRANS{N)
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T
00312
00313
60315
o03llé
00311
00320
00321
00322
00323
00324
00325
00330
00311
00332
0031%

00340

00341
00342
00343
00344
00346
00350
00351
00152
00355
00356
00361
00362
00363
00164
00366
00367
00371
003712
00373
00174
00175
00176
D0401
00402
00403
00404
00405
004086
00407
00410
00412
00413
00414
00415
00416
00420
00422
0042)
00424
00425
00426
00430
0D43)
00432
00432
00434

107x
108w
109+
1104
111
112+
113
114x
115%
116
[ 2]
1148
119
120%
121%
122%
123%
124
125%
126%
121
128
129%
130
131*
132%
133%
134r
1350
136%
137
138
139«
b40¥
J4l%
§42%
43
1444
145%
146%
147%
140%
149%
150%
151%
152%
153%
154%
155
156%
157+
158%
159
160%
161*
162%
163
1645
165%
166%
167+
16+
169

626

627

62w

629

630

6

I¥ C1Q) 656,660,626

OONTINLE

IF (BZ.LT.0.0} €D 10 627

FSCH = (FSECTIoFSELA) )R] -H7140. 25
FSCE = (FSEC o FSECZ e RZAUFSEN LIS FSEC 40 25
G0 70 628 .

FRCS = (FSECAIoFSECA T -BZA(FSEN 1 bSEC2) 1 )%0 25,
FRCE = (FSECHI+RSELZDIR0], «H2)0. 25
OONTIME

o1, = 0.

GI¥IR = 0.

00 650 K21, I18C

L = Ke2

FSC=z 0.

F (K-5) 629,644,646

no 630 I=1,4

DX = XSH(O],K)=XSE

DY = YSHUI K)-YSE

D7 = ZSH(I X1 -Z5E

BE = RX4DX + BY:DY + R7»DZ

iF (B1.GT.0.) GO TO 631

CONTINLE

GO O 650

OORTINLE

DO 639 =3 ,MH

D7 = 74K,1)-Z5E

DO 638 J=o1 MW

DX = X(K,I,)) - XSE

DY = YK, 1,J) - YSE

By = BX2DX ¢ BYSDY + HZ#DZ

IF (HY.1E 0.0) GO TO 637

LLINET I O ]

T Bz = <AXNKIADX + YNIKYADY + ZRCK)I#D7)

632

633

634
635

637

638
639

644

646
648

IF (B2.1E.0.0) GO 70 637

R4 = (DX3n2 + DYsckZ + DZA%2 yuiok2
CALL BIIXX

AA = RIPZEFSECIQ) /R4

FSC = FSC » A

FA = AMDAIKIZPT

IF (D7) £32,633,004

F&SCh = FSCS%-FA

a0 T 615

FSCh = FRCH=-FA%Q. 5

FSC8 = FSCE-FA*0. 5

Q0 TO 635

FRC6 = FSCB-FA

CONTINLE

IF ADMK} LT.0.04450RTCR4)) GO TO 6137
It . =-1

It =K

a0 TO 612

CONTIM E

CONTINME

CONTINLE

a0 TO 648

FSC = FSC5

GO TO &48 .
FSC = FSCE

IF (FSC.LT.0.0 FS5C = 0.0
Call, ALPHAY(TSCIK} ,ALPHA)
OFIRP = FSC-QIR(K}

OCFIR = GOFIR + (XFIRP

QIL N} = COFIRP*AL PHA -
O(1,8) = O(1,5) + QOFIRP=ALPHA
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5 110% 650 (XYNTINE

poar? ETEe OL2.% - (IR
00440 172e OHINY = QO TR®ASE
D044} [ R ER [ I
on442 174% AHESNE 2 Q01 MGDFTR
00443 175> CALL TAMMIGHY N TUENEN))
LLIYE] 176% IF (AR(W) LR, 0.0 CALL AL ALVLOTUONTY  ARIN) )
DO44b 1717 656 (INTIME
00447 1THS J = 1AIN)
no4%50 179% Dy 654 1:t,%2
00453 1P0* QUI,NY = Ot NYsAsE
00454  IHI* OUor 1 OVl 1001 ")
on455 182% 65R CITHD . JXUTC] 0Y+00 0 NY
00457 1834 660 CONTINE
LLE]S] 1n4e I¥ CIREF NE_2) GO0 T 670
00463  1R5% AESY = XM
00464 186% NOLE) = XM(2)
00465 [ LAE, WOCTI = XMET)
00465 eix C
00466 189% 670 CONTINVE
00467 190* =1
00470 191 WHITE CTOUTE TIME, M MIDE(M)  MAX X, TENV, ESVE L FENVZ  SUND, TOONT , WM,
00470  192* ¥ 001, N OSONY ORIND TOONEND  ASIND  AROND Mz MAK)
oos21 193* 672 QATINE
00522 194+ 1PACE = IPALE + 1
00523 195% WHITE (6,95%0) TITLE, IPAGE, TIME,RFFC] ) REF(2) MODECM)  ENYY BNV
00540  196% WRITE (68,9590 [, 21,6}, TSCF WX, WY W72, FDON
T 00558 197# IF CIRFF.NE.2) 0D XY 674
00560 19n% WHITE (6,971 REFY, (M0, 321,40, TONT REFZ2, (XM, 121, 4)
00575 199% o0 70 B8
00576 200% £74 WRITE (6,951) REFY REF2,(NOCT), 121, 4) , POONT
00607 201% 615 OONTIME
oge0 202% FF (1 AT.0) GO T B3R
00612 203 WHITE (6,962)
00614 204% IF {%AMELE.0) G0 TO 679
Q08616 20%5% SHITE (6,963) CANAMECJ DY LOTLL 00 021, R, J22 NAMED
00630 208% 6TH WHITY (6,063
00632 207+ WHITE (6,961 ANMECL) LOQTUT 1) 821 ,R)
00641 208 I¥ CIPRINT . FX), ~2) WRITELH, 95T REF(L) REFI2)
0064¢ 209% EH0 TF CIPRINT} 699,68),6R2
00651 FAL L 6R1 13 = 10D
00652 211% 12 = 9Z2-4k(1SCHNAMED
00653  212x GO TO €85
00654  213% 682 13 = 45
Q0655 214 12 = 23 =(FSC+NAME)
00656  215% 885 CONTIME .
00657 216% IF {12.GT.0} GO TO 6RS
00661 217% 12=0
00662 218% G0 TO 694
00663 219« €86 CONTINLE
00664 220% IF €12 GT . MAX) 12 = MAX
00666 221% WRITE {6,965)
00670  222% IF CIPRINT} 899,695,631
00673 e2r 691 WHITE (6,%62)
00675 24% WRITE 46,964 (N, GENIDEIN), QC] N),1=1,8) TOONIKE K=]1,12)
LN D] 225% GO TO 698
00712 226 895 WRITE (6,952}
00714 227% WRITE (6,.953) (N, GEMODE(M) O11,N),O(2 N) TOONINE K211, 020
00726 22P% €92 IF {12 FD . MAX) OO TD 699
00730 229+ 11 = 19}
0073¢ 230% 12 = 124113
00732 231* IF €12 OT MAX) 12 = MAX
00734 232% IPAGE = IPAGE + }
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45 2%3x WHITE (6,950) TITLE, IPAE,TIME REPCL) REFE2) AODFEM) B3V T ERN
0n752  2)ax IF CIPRINTY 699,695,591
007155 215+ 699 MF (DTIMELE. D QY GO 1D 625
00751 216% TIME T VIME o DTIME
00TRO 217+ TIMz TIME
007/ 2% D¥ViMz -1,
00TE2  219% 1PRINY = -2
DOTET 2404 MM = -2
00Th4  2alw O M 6T
ODTES 2424 HIR SRITE (6,940) 13
00770 2414 o) T 624
(00770 244 (O
00770 245 € SECTION 900, FUMAT STATEMENTS
00770 246% C
00T 247 802 FINMAT {(10FR_ ) ) .
00772  2aR+ G40 FURMAT (ASHORFFFREWCE (YOHDINATE. SYSTEM 18 TUX) CHSE TO SPACE CRAM
00712 Z49% 1T SIHFACE 1% (31H  FUR FORM FACTUR CMOULATIONG . 777
0077 250+ 2 S51H MATY REFERFWCE COMDINATE, SYSTEM ARAY FRIM SURFACE /710X,
0071712 25w © 3 E6H- (R - /73%H ROIXCE SPACE (RAFYT SIHFACE SIFE. 277
00712 252 4 23H 0O TO MEXT TIME POINT. )
a0TT3  253% 9550 FURMAT 19H) TIME, 21X, 144K 12X, 4aHPWF, |4 70H (HRY, FFYD .3/
00111 254 1 30X,245, FHOIN A LA5,29HING MIDE IS UICATED IN A ’
007713 285 2,2A6,15H FNVIRONMNT,  7/)
00114 256% 851 FUHMAT (2HO | 2A5, 16X, THX, 9X, THY 9%, 25HZ AZIMAH  CONTACT 7
00174 257 1 10H 1OCATION, 16X, 45H(FT) (T} (FT) () T+
00774 258% 2MP 7 20X, 3F1D.2,2F10. L /47
00774 2594 3 40H  SUMWARY OF THE THFRMAL FENVIROAMENT . /)
00115  260¥ 852 FOHMAT (4032H NOOE . NODE Q Q ADW ¥/
00715  261% ] 4(32H MY, KRAE ABSOR INCID TEMP 3}
00716  262% 953 FUOHMAT (445X, 13,1X,A%,3F6.1) }
00TTT  203% 95T FOUMAT (/777 2X,2A5,102H  ERVIROAMENT 1S THE SAME AS MHE PHEVIXS
00717 26as FRIME FOINT,  SEE THAT PRINTOUT FIR DETAILFD NODAL FYAN DATA. )
01000 265+ 959 FURMAT (13IH  FAVIROARENT, IX, 6EEX, 4HIEMP ) GX, SHVEH X, 65X, AHVEH Y, 6X,
01000 206+ 1 4l VEML AX, 4HSLEFZ 21X, BLAX, ALSLRE 12D, 204X, 6HLENGIHD, 4%,
01000 261« 2 GHEWIA, 4X , WHEMISS 7 20X,9F10.0,+10,3 7}
01001 260+ 982 FURMAT 40X, 25MAHSCHIFD HEAT, MU/, 225, 4lAD w
01001  269¥% 1 /2rH M TUTAL, TOTVAL , GESX, 4HSLIEFY , 5%, AHTEMY
' 0y00t 270+ 2 /2hH NO. KA ARSI INCED T, AHY B THZ AN, THE, X, 1HY4,
01004  271t* 3 AX,THS5,RX,1M6, SO R )
01002 272% 963 FORMAT (5X,A5,RF9 .1}
01003 273% 964 FIHMAT (14,1X,A5,9+%.1)
01004 27ax 985 MPURMAT tIH  77/7)
01005 275% 971 FORMAT {12HO LOCATION 16X, THX,9X, LHY ,9X,25H7 - AZIMTH  CONT
01005 276% 1ACT /26X, 45H(FT) (FT? (T} (DEG) TIMP R /
01005 2TT™ 2 12XN,A5,0X,5FID.2 / 12X,A5,3X,4F10.2 /7
01005 2Tax 3 40H SIMMRY OF THE THFERMAL ENVIRONMENT. /)
01006 279% END

END OF LNIVAC 11068 FORTRAN V OOMPILATION, 0 =DIACNOST IOk MESSAGE(S)
Ve SYMHOLIC 21T APR 71 10:24:52
IWE CODF; RELOCATAHLE 2T APR 71 1D:24:52
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SUBPROGRAM NAME: Subroutine LPR {IENV)
SEGMENT NAME: LPR

PURPOSE: (1) Calculate the thermal environment experienced by the reference
coordinate system (RCS) located on a Tunar plain.

(2) Calculate the thermal environment by the RCS located in deep
space.

DESCRIPTION: The lunar plain thermal environment consists of direct solar
energy, albedo and infrared energy emitted from lunar plain and shadow areas,
and albedo and infrared energy coming from spacecraft surfaces. The
governing equations describing the incident and absorbed energy calcula-
tions on the RCS from the plain, shadow, and spacecraft surfaces are
presented in Section 4.2 of the report. Input to the routine consists of
solar elevation data, Tunar plain thermal properties, and shadow/spacecraft
location, orientation, and temperature data.

The deep space thermal environment consist of direct solar
energy, and albedo and infrared energy from spacecraft surfaces. The
input to the routine for this option is similar to the lunar plain option.
The governing equations describing the energy calculations are presented
in Section 4.5 of the report.

CALLING PROGRAM: SUBM1 (Main Program)
ARGUMENT LIST:

IENV Environment index as read on Card Bl in SUBM1 - (input)
IENV=2 is Lunar Plain Environment
IENV=9 is Deep Space Environment

A11 other data required by the LPR subprogram is transferred to the routine
via block common statements.
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LPR SUBPROGRAM NOMENCLATURE

The following is a dictionary of FORTRAN nomenclature used in
the LPR routine. Also used in the LPR program are the variables of the
MR and GE1 block common statements which are defined with the SUBM1 (Main

Program) nomenclature.

AA

AC{K)
ALBP
ALPHA
AMOON
BL

BM
BS
BXZDXZ

B1

B2

COSS

BA(K)
DL

DM

DS

DXDz2
DXS

Form factor term from RCS node to spacecraft surface
node

Spacecraft surface K solar absorptivity

Lunar plain albedo, Btu/hr-ft2

Absorptance of RCS node to incident radiation
Absorptance of moon to direct solar energy

Spacecraft solar blockage of the RCS term
= 0 for blockage, = 442 for no solar blockage

Lunar radiosity in infrared region, Btu/hrwft2

Direct solar energy incident on lunar surface, Btu/hr-ft2

(BX}(DX)+{BZ}{DZ) in shadow area form factor calcula-
tions

Cosine of angle between RCS node normal vector and
energy source

Cosine of angle between energy source normal vector
and RCS node

Direct solar energy on Y-Z Egane (which is perpendicular
to lunar surface), BTU/hr-f

Node area of spacecraft surface K, ft2

Node length variable used for spacecraft node point
calculations, ft.

Differential maximum length used for form factor cal-
culations from RCS to shadow area, ft.

Remaining Y distance in shadoew area form factor calcula-
tions, ft.

2, o2

DX“+DZ° in shadow area form factor calculations, ft2

Shadow area increment Tength in X d1rect1on for form
factor calculation, ft.
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DYN(K) ‘ Node Y 1/2 1ength magnitude of spacecraft surface

K, ft.

DYS Shadow area increment length in Y direction for form
factor ca1cu1ations. ft.

DIN{K) Node 7 1/2 length magnitude of spacecraft surface K,
ft.

DZP - Differential height at which a spacecraft surface
will block solar energy from the RCS, ft.

DZ2 D22, 42

EC(K). Spacecraft surface K thermal emissivity

“ EMOON Lunar plain thermal emissivity

ENV{I), ENVI, Environment name in A format

ENV2

FATOT Geometric form factor from RCS to infinite Tunar

- plain
FI _— Form factor from RCS to spacecraft surface which
- blocks Tunar plain energy

FSC Form factor from RCS to a spacecraft surface or
lunar shadow area

GOFIR Total infrared energy from spacecraft incident on RCS, BTU/hr-ft

GOFIRA Total infrared energy from lunar shadow areas absorbed
by RCS node, BTU/hr-ft2 ,

GOFIRS Total infrared energy from lunar shadow areas incident
on the RCS node, BTU/hr-ft2

GOSOL Total albedo from spacecraft surfaces incident on the
RCS node, BTU/hr-ftZ

GOSOLD Total direct solar energy.oh the RCS node, BTU/ hr-ft2

H(K) Spacecraft surface height, ft.

I, J, K, KL Indices

IENY ' Environment index

15C - Number of spacecraft surfaces for the environment
calculations
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grer

ISD

n, 1z, 13
N

NX

NN N
NH

NW

NS

PHIC(K)

(12, N)
QIR(K)
QSH(K)
QSOL(K)
QZERO

R4

SOL
TANSUN
TCONN
THTC{K)
TSC(K)
TSCF(K)

Number of lunar shadow areas for the environment
Print indices
RCS node number

Number of X increments for lunar shadow area form
factor calculation

Maximum number of spacecraft surfaces allowed
Number of spacecraft surface node heights
Number of spacecraft surface node widths
Maximum number of shadow areas allowed
Azimuth angle of spacecraft surface K, Deg.
Total absorbed heat by RCS node N, Btu/hr

Total incident heat on RCS node N, Btu/hr
Total direct solar absorbed by RCS node N, Btu/hr

Lumar albedo absorbed by RCS node N, Btu/hr

Lunar infrared absorbed by RCS node N, Btu/hr
Spacecraft albedo absorbed by RCS node N, Btu/hr
Spacecraft infrared absorbed by RCS node N, Btu/hr
Direct solar incident on RCS node N, Btu/hr

Lunar albedo incident on RCS node N, Btu/hr

Lunar infrared incident on RCS node N, Btu/hr
Spacecraft albedo incident on RCS node N, Btu/hr
Spacecraft infrared incident on RCS node N, Btu/hr

Infrared radiosity of spacecraft surface K, BTU/hr-ft2

Infrared radiosity of lunar shadow area K, BTU/hr'-ft2

Spacecraft surface albedo, BTU/hr-ft2

Minimum infrared radiosity of Tunar plain, BTU/hr-ft2

(D'Istance)4 between RCS node and energy source, frd

- Solar constant, BTU/hr-ft2

Tangent Bf solar angle SUN

Lunar plain adiabatic surface temp, °R

- Inclination angle of spacecraft surface K, Deg.

Temperature of spacecraft surface K, °R

Temperature of spacecraft surface K, °F
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TSD(K)
TSDF(K)
W(K)
WX (K)

WY (K)

XC(K)

XN(K}
XS(K)
XSH(I, K)

XX
\

YC(K)
YN(K)
YS(K)
YSH (I,K)

YY
z

ZC(K)
ZN(K)
ZSH(I, K)

Temperature of Tunar shadow area K, °R
Temperature of lunar shadow area K, °F
Width of spacecraft surface K, ft.

Width of lunar shadow area K in the X axis direction,
ft.

Width of lunar shadow area K in the Y axis direction,
ft.

Node center point X coordinate of spacecraft surface,
K, ft.

~ Center point X coordinate of spacecraft surface K,

ft.
Spacecraft surface K unit normal vector X axis companent
Center point X coordinate of lunar shadow area K, ft.

X coordinate of corner i, spacecraft surface or shadow

. area K, ft.

X coordinate of lunar shadow area incrimental element, ft.

Node center point Y coordinate of spacecraft surface
K, ft.

Center point Y coordinate of spacecraft surface K, ft.
Spacecraft surface K unit normal vector Y axis component
Center point Y coordinate of lunar shadow area K, ft.

Y coordinate of corner i, spacecraft surface of shadow
area K, ft.

Y coordinate of lunar shadow area incfementa] element, ft.

Node center point Z coordinate of spacecraft surface
K, ft.

Center point Z coordinate of spacecraft surface K, ft.
Spacecraft surface K unit normal vector Z axis component

Z coordinate of corner i, spacecraft surface K, ft.
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LPR SUBPROGRAM FLOW CHART
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® FOR,» 1R PR

INIVALC 110K MUMTRAN & TFVEHL
THIS GMPILATION SAS DORE ON 27 APH TL AT 10:26: 06

SUHROLTINE LPH

STORAGE USED (HLINK,

EXTERNAL, REFERENCES (BULOCK, MNAMED

STORAGE ASSICNMENT FOR VARIARLES (BLOCK, TYPE, RELATIVE LOCATION, KAME)

o000y
00014
000}
o001
0001
4001
o001
0001
Q00|
ool
0001
0001
aoo
0001
000}
o0
0001
0000
0000
0000
0000
0000

0001 =N
0000  =DATA
0002  *HUANK
9003 M
0004 GEL

0003  TRANR
0006  YRAXS
0007  BUIXX
0010 ALPHA
0011 TAHW
001z NUAS
0013 NIOLS
0014  NIOZS
0015 o008
00LE  SIN
00}T TAN
0020 MLXPES
002  SONT
0022  MwHLS
6023 MWL
0024  NFRRIS

002315
002560
002675
0006231
000755
0012386
000170
000759
001221
oot267
001605
002103
0022712
Q02620
oD2767
003186
003307
051545
051660
052007
052144
052401

1001G
11216
11736

202G

345G
465G
590L
sZIL
62AL
635L
640L
6568,
6T0L
675L
691L
BIHL
HAPL
205K
934F
950F
a58F
963F

ENTHY POINT 003422

NAME,, LFNGTH?

00314%1
052551
000000
053203
000043

0001
o001
o001
000}
0001}
000}
aoo?
ooo1
onot
ooot
ooot
ooot
o001
4001
0001
0001
0001
o000
0000
©c00
oooo
0000

002337
002573
003011
000550
001001
001319
Q00213
000761
001226
001371
001617
001741
60235%
002660
003030
003176
¢03331
051547
051673
052036
052155
052404

206 0OVwW FSOIFH

16136
11276
12350
270G
357G
5H1G
600L
623L
829l
B3&L
844L
8570
sTIL
679L
695L.
Aa0L
8521,
920P
935F
951F
959F
9E64F

000
000}
oo}
ooot
0001
oo
0001
o001
oo
oom
0601
000t
0001
0001
o001
Q001
Qom
0000
oooo
oooo
ooco
0000

002367
002612
003017
000556
001025
001342
000123
001133
001230
001662
00:705
002108
002401
002733
003067
003227
003350
051574
031708
052078
052204
052407
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1030G
1140G
12010
27150
ana
822G
602L
624L
630l
6310
8461,
857
6T,
&R2ZL
69PL
a2l
A54L
831F
S40F
952F
960F
ESF

0001
ou01
000t
0001
eo01
0001
0001
oo
oom
0ot
oo
0001
aom
0001
0001
0003
ooot
0000
0000
0000
0000
0000

002454
002646
003051
000602
001100
001403
000677
001140
001646
ootézo
00ITE4
002226
002440
002742
003150
003246

003370

0518630
851780
052114
052260
652401

10626
1 156G
12540
104G
4133
541G
616L
6250
$330
637L
€481,
659L,
673L
6as5L
[3:11
f44L
9oL
932F
B42F
933F
961F
snIF

FARE LI L]

0001
0001
0001
6001
o001
ao0l
o001
0001
0001
oo
oo
0001
000
0001
0001
0001
0000
oonoo
0000
0000
o000

002523
002659
003122
000754
001173
001411
000714
s01221
001260
001544
op2n%e
002254
apzeoo
002150
002243
003265
051541

‘C51644

051776
052120
052310

0000 R 051524

10- 26 ve

11030
11816
1275G
3426
445G
S45G
Blal.
6271
634L
6381
6531,
6601,
874l
6REL
154G
R46L
S02F
933F
944F
957F.
962F
AA



Q000
aoo0
0000

0000.

0000
0004
0003
oooo
09000
0000
000}
0004
0003
0003
DRoo
o000
0003
0003
0004
o003
0000
o001
o000
0003
0004
G000
0000
0003
0000
onda
0000

00101
00101
00101
00104

. bo104

00104
00104
00104
00104
oc105
oD106
00106

" 001086

00107
00110
00110
00110

00110

00111
00112
00113
00113
00113
00120
00127

- 40130

am
o132

000160
051473
051516
051538
051517
000023
001326
LLULALE]
LETEYY]
051478
003101
000034
004%47
000024
051%41
051513
ogoo02
000008
oono1
006257
000232
000026
051506
005413
000005
DO026E
051450
0COD60
051514
o000
000774

WDV DDIDNTDDD N = === D TR DIIDD

AC
AMN
Ht,
HAZDNZ,
He
=T
DT M
ins
n72
NV
GENOOE
e,
1A
IPRINY
18

K
MONEM

s,
REF2
SINT
TOwW
THTY
TSCF
"y
X0
XX
YSH
N

0003
o003
ouoo
0004
0004
0000
0004
0000
noon
0004
Qa0+
noha
[ K]
G004
6000
0ono
o600l
[ LK
oong
0000
0003
0000
0000
0000
0003
0ong
o00on
0003
0000
0oon
0004

2D N T A AN Y I e aeam e R T T T TITR TN DOR

on1121
connat
051503
000007
voao
00250
000024
o887
aon142
nonnae
ULLED ]
000016
Qa0013
000027
an15es
051510
000003
Q00022
000070
000214
000067
051523
051467
051504
000021
Q"1400
001012
021647
024650
000504
000002

SMHERATINE LPRCIENY)

Al
ANAME
HM
Hy
sy
(13
DX
MmS
L
AT
GOFIH
LA
iweann
10
n
M.
MAD
KEML
PHIC

PARAMETFR MMAK =1, NMAX = 420
COMMIN 7 MR 7 M, MAK MODEM, MDLD, NMODE , VM, NAME, TOUTT, TREF, TUDRT,,
ISC, ICARD, IPAGE,PI,P11#0,51G, TIMID, TIME, NEMI, MTRLN, | PRINT,
REFOI2H, ANMECIS ) NOCT) 0TS, 15) , MEELI0), INCIS) TITLE(14),
TEMATI(20,103, ALFMATI20, 100, 3046 1), DT IME,
AL TNMAX F  ARCHMAX Y , ASENMAX Y, GENODE T NWAX 1, TACNMAK ), TOONENMAX ),

Of 12, NAAX ) ,ORCNMAX P, OS € AMAX Y, IR EMMAX, NMAX, 10}, MTRL.CNMAX) -
EQUIVALENCE (REF1,REF(1}}, (REF2,REF(2))

]
2
3
4

L]

COMMON /GEY /7 NSE,YSE,ZSE,ASE,PHI 1, THTY , BX ,BY ,BZ,00S5P, S INP, FHI ,

nong
00013
onoo
0004
onon
ooen
oono
o004
oo
neno
nonn
ono4
0o}
0003
onon
0003
o003
0003
0004
ono3
0060
0003
0004
o003
0003
oono
aoon
onon
0000
0000
0000

I N DI N NN E NI AN XY eaacawean=aXTITIIITTTDN

051500
002173
n51a77
0oonZ2e
051509
051507
051515
[IHITFLT
DAY ATA
na1521
051544
LUTGELY
U PY T
ongm
051742
000000
052337
000004
n00O00A
0201137
05146k
oonny 7
onno 37
000011
000020
053412
000000
051354
000016
051540
0006450

N

1 FsEdS),Bxx,BYY, 00571, DX, DY, D2, 10, 00FIRP,

1 COST, FATOT,GOF IR ,GOS0L, GOSOLD, G0S0LA , SIN, SUKD, STRSUN, OOSSUN

PARAMETTYR KS=10,NN214,Mz25,NH=29, NR=25
DIMENSTON XCONND YCONNG  ZCONN) , THTC NN, PHICINN) . WIKR) HINND,

BCONNY ,ACONNY TSCINN) ,BIR(NN] ,OS0L (NN, DATKN),

-

ALRP
AR

H~

HYY
(2.5
L]
mnzse
n
M
L]
GIRTHA
LEd 8 P
IN
1REF
12

M

noni
0003
0004
nng
nons
nuoa
anno
[1U{T]
0Gon
Hoon
cnha

- boun

onni
onny
[ L)
nani
ovoi
0003
0003
0003
obn3
0004
0004
0b03
0003
0000
o003
0004
onoo

nniony
LR RN]
00000k
noonIn
[T EYS
051471
0515144
nnnige
LIREELYS
[N LYY
v 40
NNy 24
onoony
oonng 2
053526
neonoy
LLLILL P
000005
onony s
0210013
noanz2s
onnpY 2
LU
004ty
000461
LLLLLERRHLY
LILIERR
LLLLLILITEL)
onoTse
050526

TSCFINKY DYNIKN) DENINND  XSHO4, KR, YSHI 4 NI ZSH( 4, NN)

KNONND YNCNR Y ZNONND  XONN, NH L SW Y ONN, NH, WD, 26NN, NH)

DIMENSION XS(KS Y, YS(KS), TSDINS), TSDFINS},OSHINS } WX (NS ), WY (NS)
DIMENS IO ENVIA)

DATA Q?J-m,ﬂl.,ﬂ‘).ﬁﬂ 1h,0=0,4),0M71 5,442, , BHLLNAR

1 6H DFEP , 6H SPACE

0. 7

READ (5,905} 1SC, ISD, SUND, AMODN , EMOON
JCARD = ICARD + 1§
SUN = SUMNDP1180

COSSUN

= COSISLN)

SINSLN = SiIN(SLN)
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Q00014

AP
Ask
Hu

H
anT
(P

™

e
B
PRE

G IHN
1
1PAGE
150

A
M
~

sy
T
usH
HFFI
NINS(N
TANS N
™I
TS
X

NN
NSH
s

7C



(3] 29+ IF G150 CT N Q0 10 840

00135 0= IF SHENV-9) Sm), 530, 590

00140 3 60 IF LISD GT.AS) G0 TV Had

00142 2= ENVI: BWVe)

00142 kL ki ENA 2z B 2)

00144 Jax IF CAMION LE Q. 3. (R AMIN GT Y. 0) AMEN = D83
00t46 35= IF OO LE_ 0.0 4R EMYA GT. V.00 FEEN = 0 .93
0ots0 36« 1F CSINSIA GE. 0.0 (X T 602
oors2 = SisM™ = 6.0

00153 ek RSN = 6.0

00154 39« 602 BS = SOLARSIASLNY

00155 ADx ALBP = Hae(] -AMANE

001%6 41 Qs = SOACOSSIN

00187 A2 Ta™ = TANINUN)

00160 4% HY = RSN

00164 4% 1+ B LT OZRINEMIN Y BN = O7ZFROWEMXN
00163 45 TURN = (BMZ IS IGEMIN ) ), 25
00164 46 {0 TO 600

00165 41 530 NV ENVED)

00166 4p ENVZ2: ENVIOq)

00167 49% I1SD = ©

00170 50% s D.

0017 51% Bd = 0.

00172 52 BS = SOLASINAN

00113 53x TAMSLN = TANCSIN)

00174 4% CORss SOLACOSKAN

001 TS 55« TR = 1.0

00176 Si6x 600 CONTINE

00116 51y €

o1 LT Y IF tISCAE, 0 OO0 TD £21

00201 59% €0% DO €20 M=}, IS8C

00204 1,19 REAI 15,902% XCINI ACINE, ZCINY PHICIN) THICINY WINY HINY BCIK),
00204 (1L ] ACANY TRCIN)
00220 62% ICAD = ICAHD + 1.

00221 631 IF (HIN3 LK 0.2 OO TO 842

60223 G4* IF twix) 1E.0.) GO TO w44

00225 85 IF (ECIN) LT.0. QR .FCINY O, 5.0 ) TO R46
00227 66> IF €ACIN) LT 0. OR.AC(X) CT.1.0) GO TO R4R
00231 61% TSLFIN)Y = TSCUN)

00232 6ax TSCIN) = TSCUNE + 460,

00212 €9 C

00233 T0% QOSSP = OOS(PHICIN)=P]140)

00234 Ti% SIWP = SIN(PHICINI®P1&0)

00235 T2% QOST = COSCTHTCINISPI1R0)

00236 T3 60& SINT = SINCTHIC(NI®P]1R0)

00237 T4x DX = -S({N)}*SINP2D .5

00240 75k OV = WNICOSPx0 . 5

0bzal Téx DZ = HINCDST*0 . 5

00242 T7% K. = HINI®SINT*0Q . 5

00243 TH* XM, N = XCINY « DN - [XA00SP
0244 T9% YSHOL NY = YCUIN) + DY - DL#SINP
00245 Ap*x ISHOL,N) = 2CIND « DZ

00246 (3] XSH(2 K} = XCIN) - DX -~ DL*OOSP
00247 82% YSH(Z,%) = YCU(N) -~ DY - DEASINP
00250 a)» ZSHC2 N = ZSHU1, N}

00251 f4x XSHII N) = XCO(K) ¢ DX + DL&XSP
00252 a5+ YSHII N = YOUIN) « DY » DLASINP
00253 (X2 2SN = 20N - D2

00254 (3 E XSHE4 N = XCINY -~ DX + DLACOSP
00255 fApx YSHO4 M) = YCINY =~ DY « DL*SINP
00256 Bos ZEHI4,NY = 25H(], N}

00257 90 DACNY = BONIHIN) 7 (NAH)

00260 21+ DX = -WN)SSINP/NE
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il
00262
00263
00264
0026%
00266
00263
00272
00274
00271
00100
00301
00302
00303
00308
00107
0011
00313
00114
00315
00311
00320
00312}
00323
00324
a03z5s
00326
00327
003130
00331
00332
00133
00334
00335
00136
00340
0034t
00344
00347
00350
00353
00355
00367
00370
00373
00375
00377
00400
00401
00402
00403
00404
00405
00408
00407
00410
00411
80412
00415
00417
00420
00422
00423

B2
3

L B3
b 1L
97+
ns
99
100+
101»
102+
103%
104%
105%
106+
107+
10R%*
109%
110
i
12+
(kL
Hax
115%
116%
1MT=
tiex
119%
120%
121
122%
123
1 24%
125%
1269
127
128%
129
130
13w
132%

133

134
§15+
136+
137*
13R*
139#
140%
141%
142%
143%
144
145¢%
146%
147%
148%
149%
150%
151
152=
153
154

610

612
614

816

618

620

Lr4]

822
623

DY = WO PN
D7 = HINISONT/ WY

. = DI./NH

ANINY = 0 S+ AHSLUIN)

Drsin) = 6 S ARSI

Zin 1) = ZUCSI-HINIHUsT= S+D/n 8

IX? 630 ¥=2.MNH

20%, 1) = Fon =11 « D7

o) 634 Pz, NH

KL = NHel-2%]

D = Ml

XN, 1, 1) 2 ACOND+DSA0INP + SedRiNIaSINPDX)
YN, T, 08 = YOONISDSASINE ¢ S0 0-Wth OOSPPY )
oD 612 J=2, M

NN, J) = KON T, D=0 ¢ DX
NN LB 5 YAN, T, J-1 o DY
QNTINGE

FATOT = §.5%4] -SINT)

QOSE. = CRSRSINT-OSTHROSPHOONS )

IF Q. LY. 0.) GEv(N, = O, i

OOSIL. = ODSOE. + FATUT=ALRP

GXF1HR = FATOTHHM

IF ¢TSCON) .GT.0.0) GO TO BE6

QIR{N) = (ACIN SO +GIOFTR YDA IN Y/ PT

TSCIN)Y = (CACINIROOSOL+FCIN OGO LR ) A SIGEHCIK D b e 2%
TSCHINY = TSCIN) - 460.

ao T 618

CONTIME )
QIRIN) = (FCINI% SIGHTSCINI ok g ¢ (1, ~FCINI PN IR )EDAIN ) /P
CONTIMNE ’

QSOLAN)Y 5 (). =ACCNY GOSN AMIND Z7P)

WNiEN)Y LOSTHOOSP

YN{N) COST*SENP

TNIN) SINT

CINTIMNE

G0 TO 623

DO 622 Nzi ,MAX

DD 622 1=6,12

QiF NY = D

QUNTIMNE

IF (15D LK. 0} GO TU) 825%

RFAD {5,902} (XSIK),YSIK)Y WXIK) WY{K}, TSDFIK) K=t , 1SD)
ICARD = ICARD +({SD+}§) /2

DO 624 K=1,15D

IF (#)1{K) LE. 0.} 00 7O A52

IF (WY(K) LE.0.) GO TO 852

TSDIK} = TSDF(K? + 460.

OSHIK) = EMOONS IGHRTSDIK yiokd

J = NN+K

XSHUD,J} = WNEKI#0.5 ¢ XSUK)D
XSH(2,4) = NSH(1,J) .
KSHUI,J) =-W(KIeD . S + XSUK)
XSH(4,J) = XSH(3,J¥

YSHOL,J) = WY(K»*0.5 + YSIK)
YSH(2,J) =-WY(K)*0 .6 + YS(K)
YSH(3,JY = YSHI2,J)

YSHC4,J) = YSHI1,.0)

DO 624 1=1,1SD

IF (K.ED.1) G0 7O 624

DX = (WX(K)eWX(TD )50 .9

IF (ABS(XS{E)-XS(K?) .GE. DX) 0D TO 624
DX = (WY(K)+RY([))40.5

IF (ABSCYS{KI-YS{I)).LT.DX} GO TO 854
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4 155« 624 QNTIME

Q0430 1% 82% (INTINY
00411 157w CANLE, THANK

00432  1%Ks IF ATIME EE, 0.0 HETUHN

00434 159+ QU = 0.0

00435  160% CFIRA = 0.

00436  161% (RS = 0,

00437 162 O OWIR = O,

00440  163» Bl = N,

00441 164n IF 0T GT.0.) G M R29

00443 165 IF CISDLE. 0 G0 10 626

00445 166+ DO 627 K:1,15D R
004%0 16T IF CAHSONOC I -NSEK ) GT WXAKO4D %) G0 TO 6827
00452  M6Re IF CAHSONOE2I-YSIK I OT . WM KOR0 %) 0D 10 627
00454  169» TOWT = VEDIK})

00455 170% GO TO 6310

00456 1T 62T CONTIMYE

oDas0  1T2% 628 TCOONT = TOOMN

00461 T3 Q0 T 630

00462  1T4x 629 TQONT = XK1

00463  115% 610 CONTINE

00461 176« C

0N463  1I1T* ¢

00464 178w DO fED N = |, MAX

00467 179+ CALL TRANSAN)

00470  JRD* IF CIQ) 659,660,611

00473  1RL% 631 CONTINLE

00474  1R2x - IF (HZ.6T.0.0) OO TO 614

00476  103% FATOT = (PSECI +FSEC4) 1) -HE)
004377  1Rax a0 1O 635

00500 165« 834 FATOT = FSE{1)+FSEC4)-BPAFSEC ] )4 FSE(Z))
00501  1RG* 615 FATUT = FATOTsG, 25

00501 1R1* C

00502  1RRe IF CISC.LE.0) OO T 644

00504 1RO Bl = SN

0050%  190% OFIR = 0.

00506 191% OOSL. = 0.0

00507 192% O(7,8) = 0,

00510 183 DO 640 K=1,15C

00513 194 DX = XC{K}-XSE

00514 195+ DY = YCUK}-YSE

00515 196+ D7 = ZLUK)-Z5E .

00518 197+ B2 = -{DNAXNIKY + DYAYNIK) + DZAZNIK))
00517 198 IF (A2 LE.0.) GO TO 640

00521 199+ 00 632 1=1,4

00524  200% DX = XSHOI ,K»-XSE

00525 201% DY = YSH(1,K)-YSE

00526 202% DZ = ZSH(1,K}-ZSE

00527 203+ Bl = HX*DX + BYSDY « RZAD7

00530 204+ IF (A1.GT.0.)% GO TO 616

00532 205+ 632 CONTIME

00534 206+ GO TO G40

00535 207= 636 CONTIME

00536  20R+ FI = 0.

00537 209« FSC= 0.

09540 210+ o0 63% 1=1,MH

00543  211% DZ = 7(K,1)-25E

00544 212« DO 638 J=1 AW

00547 213« DX = XIK,),J) - XSE

00550 Zlax DY = YiK,1,J) - YSE

00551 215« Bl = BXDX + HYADY + B73D7

00552 215+ IF (B1.1E.0.0) 0D TO 617

00554 217« B2 = ~(XNIKIADY ¢+ YN(K)ISDY « ZN{K)*DZ)
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a3 21K» tF 1BZ LE.0.0F GO YO 637

00557 218 Ra = (DN32 o Dyvwd o D72 )14%2
00560  220% CAll, BIACR

bOS61 2212 AA T BI*R22FSECIQ) /R4,

on562 222 IF DZ.LT.0.0 FI = Fl's AA

00564 221« FRC T FSC o+ AA

00565 224% IF (DARY LT 0. 0435ORT(RAYE €X) 1O 837
00561  22%= 1 =-1

00510 226+ 12 = K

00STY  227= o0 10 51

00572 228« 63T CORTIME

00573 229« IF CAHSCIW ) GT MANIKTE OO T 64u
00515  230% ‘ IF (DN*ORSS .GE.D.0) X TO 634

00511 231% i DZP = ~DNSTANSIN

00600 232« IF¥ (ABS(D7-DZP) OT DINEK?) QD TO 618

00602 233« AL = 0.0 ’
00603 234w 838 QONTINE :
00605 235+ 639 CONTIMLE

00607 236+ FATOT = FATOT - FIxDAK) /P
00610 237* OOFIR = GOFIR + PRCXOIRIK?
00611 23ex OSOL = GONOL. + FSOROSOLIKY
00612 239+ CALL ALPHAY CTSCEO) , ALPYHA)Y
00611  2a0% O(T,N) = QUT,NI+FSCHALPHAQIRIK)
00614 2412 640 CONTIME
00616 242 Ot 6,5 COSAFASIND
DO6LT 243 0011, = GOS0,
00620 244% 012, M) OFIR
00621 245 €44 ONTINE
00622 246« IF (15D .1E.0) G0 TO 657
00624  24%% DZ = -Z5E
00625  Z4R* IF (D7 GT_~1.0} DZ=-1.0
00627  249* D72 = DZAe2
00830  2%0% OFIRS = 0.
00831 ' 2H1* COFIRA = 0.
00E32  252% DO 656 K=t 150
00635 253+ J = NMeK
00836  254% DO 645 121,4
00641  255% DX = XSHt§,J)-XSF
00642  256% DY = YSH(D,J)-YSE
00643 25> Bl = BX#DX « EIYADY + BZADZ
00644 258k IF tB1.GT.0.) QD 70 &4
00846 259% &45 QONTINE
00650 260% G0 TO 656
00651 261 €46 NX = WNIK) + 5,
00652 262« DXS= WX(K)/NX

' 00853  263* o = -DXSHDZ/PE .
00654 264+ M EXS(K) = (WX(K}+DX5)%0. 5
00655 265+ FSC = 0.
00656  256+* DO 854 I=t,NX
00661  2671* X = XX+DXS
00662  26e* DX = XX-XSE
00663  26%* DND72Z = DXe#2 « D72
00664  270% BXZDXZ= RXsDX + BZaDZ
00665 271 DS = WY(K}
0CEEE  272% VS = 0.
00667 - 273+ YY = YSUKO-{WY(K}*0.5)
00670  274% 648 OONTIMLE
00671 275+ YY = YY + DYS#0.5
00672  27éx R4 = DXDZ2 + D¥er?
00633 277+ DYS = 0.03=R4/DXS
006T4 278= IF (VS .GT.DS) DYS = DS
0067¢ 279 1IF (DNS.GT.DM) DYS = IM

00T00 280« YW =YY « D¥S%0.5



00702
00103
00104
00706
00707
00710
00711%
00712
00714
00716
oony
00120
00121
o022
00724
00725
00727
00730
00731
00732
00733
00734
00735
00736
00737
00740
00741
00742
00743
00745
00746
00750
007514
00752
00753
00756
00757
00160
00162
00162
00164
00766
00767
00770
00771
00712
00773
0071173
01024
01025
01026
01043
010458
01052
01053
01056
01057
01057
01100
e1100
o114
IR I

261
LY
2l
2Han
205
2uEe
287%
2RR%
249
290
291%
292
291"
294%
295%

296

291*
298%
299%
300%
J01*
302+
303%
30 4%
305
306»
30T
JOR¥

Lo
31ie
312+
313%
i
315
e
NTx
318>
319«
320%
AZix
22w
323*
24w
325%
J26x
321
kr{:g
329%
330«
=
332
333
334%
335%
336+
3371*
Jiex
339«
340%
4=
kLY.L
343

e o= Ds-S

M = YY-1vi5k

Bl = BRNZDXZ+ BYyxN

I# (R 1LE_ 0. OO 10 653
R4 = (DAD7Z2 ¢ Dhx=2)sn?

- Call. BLOCK

653

€54

856
657

659

858
660

670

67

812
673

Fsl = BisDIADYSRSEITD)I /R + [ 3 ¥
OUNTINUE

TBF (DS.GT.0.) GO TO ban

QOATINE

CALL. ALPHALETSDUKD AL PHY)

W IRS = GOFIRS + FRCAOSHIK Y
GOWIRA = OOFIRA  + FRUROSHOK beal PHA
FATOT = FATOT - FSC

QATINGE

CONTINE

IF (FATUT.IT.0.0) FATOT = 0.

Ot §9,N)s FATOT=ALHP

QU10,N1z FATOT=HM + GOFIRS

GOSN D = RLAOOST

O A,K}z OGOSOND

QC 2,81 = GOSOL + GOFIR + GDSOLD « O(9,M) + O(10,%)
Ot 3,K)17 QOSOLDEASINY

00 4 NIz U0, KIKASIN)

CALE. ALPHAICTODNN | ALPHA)

0f 5,Nb: FATUTHEM=ALPHA + GOFIRA

Ot 1, N>z OU3,N1eQUa, NI OIS, NI+OLE, N +Q(T,N)
DR(ND = (GOSUD + QUA,NY + GONOLIRASE
QRIN) (Q(10,N)+QOF ERIRASE

EF (QH(N} [F.0.0) OHIN = 0,00000}
ARIN) (U5, N)+QUT NI IRASH/CHINY

IF CAR(K) 1E.0.0) CAIL ALPHALCTOONT  AR(N))
CALL, TAIWIO(] N, TOONIND)

CONTINE

J = AN

0O 658 1=1,12

OCI,N) = OCI NI#ASE

OT41,1)= OTLI, 134001 N

OT(1, V=T CE, D) 4QUE N}

CONTINLE

IF (IREF NE.2) 0O TO €70

NOHE) = XM}

XHEY = XML 2?

XOUT3 = XML3)

OONTINLE

fi= }

WRITE (IOUT) TIME,M,MODE(M) ,MAX, XD, 1EXY, ENVI , ENVZ, SUND, TODWT ,NWM,
1 Q01N ,D5(N),OR(N) , TOONIN) ,AS(N) ,ARCN)  Nz] ,MAX)

CONTINE

IPACE = IPAGE + 1 ‘

SRITE (5,950 TITLE, IPAGE,TIME, REF(1) ,REF(2} ,MODEIM) ,ENVE, FNV2
IF <IEXNV.HD.9) GO TO 672

SRITE 16,959) SUND, AMDON , EMOON

0 TO 613

SRITE (6,95R) SLAD

CONTIME

IF CISC.OF.0) WRITE (6,950) (N, TSCF(N) XCIN) ,YCIN},ZC(N) , THTCIN),
' PHICEND ,WIND HINY  BECINY,AC(N) N=1, 1SC)

IF (1SD.GT.0) WRITE (6,061) (N, TSDFIN) XSINI,YSCNI,WXC(N) WY (N,
1 N=1, 15D}

IF ¢IREF.NE.2) QD 1O 674

WRITE (6,971 REFI,(XO(1},121,4), TOONT, REFZ, OMT ), 121, 4}
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Il

LIT T
OLEAS
0Lb4b
01150
01152
0154
all66
OLET0
011117
01204

- 01207

olzio
ozn
o212
o213

L F{EN

04215
oz
01220
o221
01222
03224
01226
0tz3l
0123}
03241
01250
01242
01264
01266
04267
612%0
01212
012713

01310
01313

011458
o118
0NT
01320
01324
01322
01322
01322
01322
¢1323
01326
01321
01332
01313
01134
01342

01343

01346
01351
01152
01355
01360
013861
01364
01370
01371

Jaan
Jahe
Jabx

Jaie

J4R=
349
I50=
I5-
e
i
354
KL
N6«
157
I8ux
159+
160%
361%
I62*
363
64
365
366
6T
lGan
369+
k(L]
3N
312¢
313
374
175
AT6«
3T
378w
379
ARDe
kLI
Juge
NI
Inan
k L1
386
38T*
Jogx

389x

390%
391
392*
393+
J94=
395¢
396«
397«
Jg98=
yoe=
400
401%
402
403
4045
405*
406%

674
S?ﬁ

- 819

acn

[.11]
1]

LLF
664

(.11

€95

8948

€99

a3a

240

842
844
B4t

B4R

0 TO 615 )
WHITE 16,3512 REFY REF2 AN, 121, 4) YOUAT
OWTIME
$F CIEAT.0) QD TO win
WHITE €6,962)
1F (NAME LR D) GO YO 679
WITE (6,363 CANAMECTF, 0ONO0 D) b= 0, 120,022 N
WILITE (R, 964 )
WHITE 46,9680 ANMECTE WOTel 1, bzh 12t
IF CRPIRINT . -20 WHITELCR , 95T) HEFLY) REMC 2D
IF CIPHINTY 690 Br) bng =
1} = LD . ) L
12 = RO-GISCo BN R Ing . :
m TO &w5
= 45
|z =20114314»~mm
OONTINE
IF ¢12.GT.0) OO TO 686
12=0
Q0 TO 8938
ONTIME
IF (12, GT M) 12 = MAX
WRITE (6,965}
IF (IPRINT) £99,695,691
WRITE 16,9€2)
WHITE 16,9643 (K GENODEIND, O NF, 151, 12) ) TOORINY K20, 12)
00 TO 698
WRITE (6,9%2)
WRITE (6,953} (K GENIDE(NDY 00) (83,002 N TOONIN) K211, 12)
IF €12 30, MO0 OO TU 659

F1 £ F2«}

12 = 12413

" Hz.m‘.mn 12 = M\

IPAGE = IPAGE + 1 *

WRITE (ﬁ 950} TITLE, 'PAGE, TIME REF( 1) REFL2) M IMY PRV, FW?
[ 1.3 llPﬂlNT) 699,685,691

IF (DTIMKLE.0.0) 0D TO 625

TIME = TIME + DTIME

TIMI= TIME

DTIME= -},

IPRINT = -2

NVM = -2 -

0D TO 670

SECTION 800, INPUT ERROR DIAGNOSTIC MESSACES -

WAITE (68,9400 (3

Q0 10 625 .

SRITE (6,920) [CARD
i) = NN

12 = NS

SRITE €6,%31) ISC, 1 ,1SD, 02
Q0 TO 890

SAITE (6,920) ICARD
WAITE (6,%32) N

00 TO 690

SRITE (6,%20) ICARD
WHITE (6,933 N

GO TO a%0

WRITE (6,920) ICARD
SRITE (6,934) N ECIN)
G0 10 890 :
WRITE (8,920) ICARD
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|

01400
01401t
[ IEL ]
01407
01410
ol413
01417
01420
01420
01420
01420
0142t
oLa22
otaz23
01423
01423
01424
01424
01424
01425
0142%
01426
0L 426
01427
01427
01430
1420
01431
01431
01431
o140
01431
01432
01432
014313
01434
01434
01434
0143%
03438
01435
01435
014386
01436
01431
01440
01440
0544)
0) 442
01442
01442
01443
01443
01443
01 443
0l 44)
01444
01444
01444
01445
01445
OL445

40T
A0ue
409
410"
410
412%
413%
4] 4%
415
41 6%
41 7=
4] 6%
4198
420%

A21%

422%
4221%
A24k
425+
426
427
420%
429*
430*
431%
4)2%
433
A34%
435+
436+
437»
4)R%
4319%
440%
41¥
442%
4430
4445
445
446
4471
440%
449
450%
45t
4H2%
453x
454%
455%
4564
451%
450%
459
450%
461*

452

4634
464%
485
466«
45T
46ae
469«

ann

WHETE U6 WIS N AENY
R

w52 WHETE 16,3201 JCARD
WHITE 14,9420 K
a1 T #%0

A54 WHITE (6,9200 ICARD
WRITE (6,944 K, ¢

RO0 TIME = ~10D.
RETURN

SFCTION 900, FURMAT STATYMENTS

902 FOHWMAT C10Fs.Y )

05 FURMAT €214,9F% 1)

920 FUONRMAT {77//74TH FATAL EHROH IN DATA INPUT MAND (8 CAE) MMEER,
14, 2/ 824 PROGRAM WIHL CALL EXIT AFTER TYE POLIIMING MESSAGE
2. 1/r7}

931 FIRMAT (T8H THE M MBER OF SHADDW AREAS (R SPACE CRAMT SLHEAES A8
T OINAN 1S TO0 LARGE. /7 6H 1SC = 15, (0%, 10H MANTMUM ALLINID =
215 77 GH ISD = [ 15,30X,19H MAXIMM ALLIMED = 15 }

932 FURMAT (310H SPACE CRAFT SURFACE HFIGTH (F SURFACE , 11,
1 17H 1S NOT KSITIVE,

9313 FORMAT (39H SPACE CRAFT SLHFACE WIDTH OF SLRFACE 13,
1 17TH 1S NOF POSITIVE. )

914 FIRMAT (43H SPACE CHAFT SUHFACE FMISSIVITY (F SURFACE 123,
1 aH IS, FI0. 4 )

935 FOBMAT (44H SPACE CRAFT StHFACE AHSORHTIVITY OF SIHFACE 13,
1 4H 1S ., F10.4 )

G40 FORMAT (GSHORFFERENCE OOORDINATE SYSTEM 1S TIX) CUOSE TO SPACE CRAF
IT SIRFACE 1% ,JIH  FOH FORM FACTIR CMIVYATINS, 7//

2 51H MNE REFEREMCE UINDINATE SYSTEM ARAY FROM SLRFACE /710X,
A tH- (R - 7735 RREIACE SPACE CRAMT SINFXCE SIPE, 777
4 23IH 00 TO KEXT TIME POINT, )

042 FORMAT (1HOSHADOW ARFA , 14,35, 54HWIUTH IN FITHER THE X OR Y DIRFC
ITION 1S NOT POSITIVE. )

944 FORMAT (13HOSHADIW AREAS, 14,3%, 3HAND, 14,1, EDH OVFRLAP, )

950 FOHMAT ¢SH) TIME, 21X, 14A5, 12X, 4HPAGE, 14 /9H tHRY, 7F10.3/

1 J0X,2A5, BAH IN A A5 20HING MWE IS LIOCATED IN A
2,246,154 ENVIRINMENT, /7)

851 FURAT (ZHO , 2A5, 16X, 1M, 9%, LHY , 9X, 25HZ AZIMNMH  OONTACT /
1 10H 1OCATION, 16X, 45H(FT) T FT) {DEG) TE
2MP 7 20X,3F10.2,2F10.Y /17 .

3 40H  SIMMARY OF THE THERMAL ENVIRIONNT, 7 )

952 FORMAT (4(32H MOIDF,  NE o Q. ADW )/
1 4(32H NO. NAME AHSOR INCID TEMP )}

953 FORMAT (445X, 13, 1X,A%,3F6.1) 1

957 FORMAT /777 2X,2A5,102H  EXVIRONENT [5 THE SAME AS THE PREVIOUS
ITIME POINT. SEE THAT PRINTOUT FOR DETATUFD NODAL FLUX DATA. )

958 FORMAT (33H ENVIRONMENT, 16X, 18HSLN AMGLE (DFGP = F1.2 £/)

959 FORMAT (13H  FAWVIRONMENT, 14X, 2 IHSUN Li™NAR ILNAR/ 26X,

1 25HANGLE SOLAR 1.R. 726X, 25H(DEL) ABSOR ABS(R /
‘2 20%,F10.2,2F10.3 /)

960 FORMAT {13H0 SPACE CRAFT,13X, 4HTEMP,RX, IHX,3X,1HY,9X,1HZ, X,

1 S5HINCEN AZIMUTH WIDTH HEIGHT I.R SOLAR 4
2 9H SURFACE,16X,MIDE0 F, 306N, 4H(FT)) , 205¥, SHIDED) ),

3 24EX,4H(FTY ), 5X, SHEMISS,4X,GHABSORE 7154 SPECIFICATION, IS,
4 6F10.2,2F10.3 7 (10X,]10,PF10.2,2F10.3 ) )

961 FORMAT ( RHO SHAIXW, 1&X, 4HTEMP, X, 1HX, 9N, 1HY 5K, 17THY WiDTH Y Wi
103 PH SULRFACE, 16X, SHDEG F,416X,4H(FT}) 7154 SPECIFICATION,
2 I5,5F10.1 7 (§0X,110,5%F10.1) )

962 FURMAT (40X, 22HABSORBFD HEAT, BTU/HR L 23X,

1 2IHINCIDENT ENERGY, BTU/HR 15K, «HAD W
2/12TH WIDE TOTAL TUTAL DIRECT SOLAR ENY vE
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470 IHIC AEHIUC DHRHCT SOUAR Y VEMIC AFHIC T
01445 471 4712TH N, AW AHSIR INCID SMAAR AT 1R, AlH
D1445  417% S0 1.R, SOLAR A BID PR, AlHeX? 1., G R
01445 . 471k [ 30
01446 4744 963 FORMAT (5N, A5, 12K9.1)
01447 475 964 FORMAT (14,1%,45,12¥9.1)
01450  AT6* 865 FOWMAT (1IN /770
01451 ATTs 971 FONMAT C1200 LICATHON 165, THY, 9%, 1D, 9X, 25HZ AZIMTH  UINT
014531 4Tax 10T F2E6N, ARHIFT) (E ] 1FTF} 11¥13) TP H 7
01451 479 Z 12K, A% IN,SEI10.2 7 2N AR N AN10.2 £/
01451  aRD* 3 40H  SUMMAHY OF THS THERMAL EAVIROMANT . Y
01452  anix (53] .
FND OF UNIVAC 11064 FUHRTRAN .V COMPITATION, 0 *DIANISTICE MESS VLS
L SYMYLIC 21 APR Tt 10:25:05
LR QUCE: REVLCATAI E ! 21T APR 7} 10:25:0%
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SUBPROGRAM NAME : Subroutine LCR
SEGMENT NAME: SuBCH

PURPOSE: Calculate the thermal environment experienced by the Reference Co-
ordinate System (RCS) located in or near lunar crater surfaces.

DESCRIPTION: The EHFR lunar crater thermal environment consists of albedo
and infrared energy originating from lunar craters, albedo and infrared
energy from the lunar plain surrounding the lumar craters, and direct
solar energy. The governing equations describing incident and absorbed
energy calculations on the RCS are presented in Section 4.2 and 4.3 of
the Volume I, - Input to the routine consists of solar vector elevation
data, lunar surface thermal properties, and lunar crater location and con-
figuration data. ‘ T

CALLING PROGRAM: SUBM1 (Main Program)

ARGUMENT LIST: None, 211 data reguired is transferred into and out of the
LCR subprogram via block common statements.

NOMENCLATURE: Listed below is a dictionary of FORTRAN nomenclature used by
the LCR program. Also used in the LCR routine are the variables of the
MR, GE1, GE2, and GE3 block common statements. The MR and GE1 variables
are defined with the SUBM1 program nomenclature. The GE2 and GE3 block
common variables are defined following the LCR nomenclature.

ALPHA Absorptivity of an RCS node to incident energy
oc : (Distance)? between craters, ft°
ENV1, ENVZ Environment name in A format
FAINP ‘Form factor of RCS node to the infinite lumar plain
FAP Form factor of RCS node to lunar plain {adjusted
for lunar crater form factors)
FATOT Form factor of RCS node to all lunar craters
GOFIR Total lunar crater infrared energy incident on an RCS

node,‘Btu/hr-ft2_

GOFIRP Total lunar plain infrared energy incident on an RCS
node, Btu/hr-ft2

GOSOL Total lunar craEer albedo energy incident on an RCS
node, Btu/hr-ft

GOSOLA Total lunar p]é}n albedo energy incident on an RCS
node, Btu/hr-ft
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GOSOLD

" IENV

I, J, K
INC

SoL

XRMN3

I3

Total direct solar enerqgy incident on an RCS node,
Btu/hr-ft2

Environment option index

Indices

Number of lunar craters for the current environment
Print indices

RCS node number

Total absorbed heat by RCS node N, Btu/hr

Total incident heat on RCS node N, Btu/hr _
Total direct solar energy absorbed by RCS node N, Btu/hr
Total crater albedo energy absorbed by RCS node N, Btu/hr
Total crater infrared energy absorbed by RCS node N, Btu/hr
Total plain albedo energy absorbed by RCS node N, Btu/hr
Total plain infrared energy absorbed by RCS node N, Btu/hr
Total direct solar . energy incident on RCS node N, Btu/hr
Total crater albedo energy incident by RCS node N, Btu/hr
Total crater infrared energy incident on RCS node N, Btu/hr
Total plain albedo energy incident on RCS node N, Btu/hr
Total plain infrared energy incident on RCS node N, Btu/hr

Solar constant, BTU/hr-ft2
Verticle distance from crater rim to an RCS node, ft.

Horizontal distance along solar vector from the crater
rim to an RCS node, ft

RCS node distance to 1.5 feet above local lunar surface, ft
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GE2 BLOCK COMMON NOMENCLATURE

Listed below is a dictionary of FORTRAN nomenclature for the
variables contained in the GEZ block common statement. GE2 is used by the
- lunar crater environment subprograms and is contained in segment C of the
EHFR map. ‘

AMOON Absorptance of the moon to direct solar energy
ASP{K) Aspect ratio (diameter:depth) of Tumar crater K
DEPTH{K) . Depth of lunar crater K, ft.

DIA(K) L Diameter of Tunar crater K, ft.

EMOON Lunar surface thermal emissivity

INC - Number of lunar craters for this environment,
INCRAT Crater number in which the RCS is located

RAD . Crater spherical segment (radius)z, ft2

RTOPIN (Radius of top)2 of crater in which the RCS is located, ft
RTOP2 (Radius of top)? of crater, ft2

XK(K) ' Center point X coordinate Tocation of crater K, ft
YK(K) ~ Center point Y coordinate location of crater K, ft
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GE3 BLOCK COMMON NOMENCLATURE

Listed below is a dictionary of FORTRAN nomenclature for the varia-
bles contained in the GE3 block common statement. The GE3 is used by all of
the lunar crater environment subprograms and is contained in segment C of the
EHFR map.

ALBP Lunar plain albedo, Btu/hr ft2

AREA(1) Lunar crater node area, ft2

COSPHC Cosine of PHC

COSPHI ' Cosine of PHI

COSTHC cosine of THC

COSTHT Cosine of THT

DCSQ (Distance)? between an RCS node and crater K center, ft2
DGMXSQ Diagonal (distance)? of largest crater node, ft?2
DPHI Differential azimuth angle of crater node, radians
DTHT Differential elevation angle of crater node, radians
NPHID ~Number of crater azimuth divisions

NPHID1 NPHID + 1

NPHID2 Half the number of crater azimuth divisions

NTHTD Number of crater elevation division

NTHTC Number of crater corner point elevation data required,
PATI _ 0.1/R

PHC Azimuth angle of crater node corner point, radians
PHI Azimuth angle of crater node center point, radians
PSMAX Crater node (at top) dimension, ft

R Spherical radius of crater, ft

RTOP Radius of crater top, ft.

SINPHC Sine of PHC

SINPHI Sine of PHI

SINTHC Sine of THC

SINTHT Sine of THT

SOLFLX Albedo of. Tunar crater node, Btu/hr ft2

TC Temperature of lunar crater node, . °R

TCONN Temperature of lunar plain,°R

THC Elevation angle of crater node corner point, radians
THT Elevation angle of crater node center point, radians
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WP
ZCNTR
ZK
IN

Infrared radiosity of lunar crater node, Btu/hr ft2
Infrared radiosity of lunar plain, Btu/hr ft2
. coordinate of spherical center of crater, ft
Z coordinate of lunar crater node corner point, ft
Z coordinate of lunar crater node center poiht, ft
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[F REGUIRED

o . l
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WHTE th,942) ASP

HAD TIME = =100,

T HETUHN

SECEON 900, FORMAT STATENENTS

902 HHMAT (10FR.2 )
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3 26X, ESHIDEG) ARSOR ABSOR NO. (FT) tFT)
4 P (FT)  ASPECT 7 20X,F10.2,2F10.3,110,5F10.2/
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SUBPROGRAM NAME: Subroutine SLC
SEGMENT NAME: SUsC2

PURPOSE: Calculate the lunar crater nodal geometric data, solar and infrared
radiosity data, and the nodal temperatures. Also calculate the lunar plain
radiosities and temperature.

DESCRIPTION: The SLC subprogram divides each of the lunar craters into
spherical shaped segment nodes, calculates the associated geometric data,
and calculates nodal radiosities/temperature for use in the calculation of
the Tunar crater thermal environment. The geometric data calculated in-
clude: node aréas, node center point coordinates, node corner point coor-
dinates, and crater sphere radius and center point data. The lunar crater

and plain radiosities are determined in SLC using the governing equations

in Section 4.2 and 4.3 of Volume I.

Storage of the crater nodal

geometric/radiosity data for use in the other crater environmental sub-
programs (TC1 and SUBDFF) is accomplished using a high speed drum (logical

unit 2).

CALLING PROGRAM:
ARGUMENT LIST:

None, all data required/generated are transferred into and out

of this subprogram via block common and high speed drum.

NOMENCLATURE: Listed below is a dictionary of the FORTRAN nomenclature used
by the SLC subprogram. Also used by the SLC subprogram are the variables
of the GE1, GE2, and GE3 block common statements. The GE1 block common
variables are defined with the SUBM1 program nomenclature, and the GE?
and GE3 variables are defined with the LCR (SUBC1) nomenclature.

ALBC Reflectance of lunar surface to solar energy

CONST1 Intermediate constant

Cc1,€2.C3,C4 Crater constants used in the calculation of c¢rater

€5,C6,C7,C8 node radiosities and temperature

INC Number of craters for this environment

I, J, K Indices

QZERD Minimum lunar surface infrared emittance, Btu/hr ftZ

RI, RJ Radius increments, ft _

RIMANG Rim angle between top of crater and crater node measured
parallel with solar vector from -X direction rim, radians

SOL Solar constant, BTU/hr-ft2

SOLI - Direct solar incident energy on a crater node, Btu/hr ftZ

TA Verticle distance from crater rim to crater node, ft

B Horizontal distance along solar vector from crater rim to

crater node, ft
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TMIN
XN
YN
N

Minimum Tunar surface temperature, °R ‘
X coordinate of crater node center point, ft
Y coordinate of crater node center point, ft
Z coordinate of crater node center point, ft
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SLC SUBPROGRAM FLOW CHART

( smr. )
[ _REWIND LOGICAL UNTT 2|
| 3

(CALCULATE CRATER : TOP RADIUS, SPHERICAL RADIUS
CENTER COORDINATES, AND NODE SEGMENT ANGLE DATA
_CALCULATE CRATER RADIOSITY CONSTANTS : C1 THRU C8

k 4

R
REPEAT | CALCULATE CRATER RODE SEGWENT CODRDIRATES
FOR EACH
CRATER
.
IS CRATER
NODE SEGMENT
REPEAT SHADOWED FROM SOLAR YES
. FOR EACH ENERGY BY CRATER RIM
CRATER
x
1 150
CALCULATE RADIOSITY OF UN- ‘Qﬁ:ﬂgﬁgg aeaTee Tt OF
SHADOWED CRATER NODE SEG- SEGMENT IN SOLAR AND
MENT IN SOLAR AND IR REGIONS' IR REGIONS
A - '
300 \L
lh . CONTINUE
<
: 4 :
WRITE CRATER NODE GEOMETRIC AND RADIOSITY DATA
ON LOGICAL UNIT 2.
<
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1 FAECR) HWN, H Y CORTY DN DY D7, 1O GOF TR,
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Xy 500 ki, 1M

R1OP = 0, W ALK?

R = 0.5 DEFIH(K)Y ¢ O 125ASPOKIDEALRY
HAD = Mg

KIOP2 SHIOP=:2

CNIR = R - DEPIINK)

FAHC = ATANZOHTOP ZONTRE ANTHITD
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i 15 J=1,MPID

[ I |
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OSTHTAL )Y = CONT THTCI) )
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SUBPROGRAM NAME: Subroutine SUBDFF (QA)
SEGMENT NAME : SUBC4

PURPOSE: Calculate the lunar crater environment on a Reference Coordinate
System (RCS) node.

DESCRIPTION: Using the lunar crater node geometric data and radiosities
calculated in the SLC subprogram, the SUBDFF calculates the form factors
and incident/absorbed energy on an RCS node from each of the lunar craters.
The RCS node to crater node form factors are calculated using governing
equations of Section 3.0. If a lunar crater node is too large for the
form factor analyses, the SUBDFF program subdivides the crater node
automatically so that the calculations are valid. The incident/absorbed
energies on the RCS node consist of the lunar crater albedo and infrared
radiosities. The governing equations for the crater radiosities are pre-
sented in Section 4.3 of Volume I

CALLING PROGRAM: - LCR .
ARGUMENT LIST:

QA Lunar Crater infrareg energy absorbed by an RCS node
‘ (output), Btu/hr ft

A1l other data required by the SUBDFF subprogram is transferred into and
out of the routine via block common and high speed drum files.

NOMENCLATURE: A dictionary of FORTRAN nomenclature used by SUBDFF is Tisted
below. Also used in the routine are the GE1, GE2, and GE3 block common
statements. The GE2 and GE3 block common variables are defined with
the LCR nomenclature, and the GET block common with the SUBM1 (main pro-
gram) variables.. '

ALPHA Absorptivity of an RCS node to incident energy

ASN - Area of subdivided lunar crater node, Ft2

BZC(I) BZ+DZ of crater node corner point I

BZDZ BZ*DZ of crater node center point

CONST2 Constant used in form factor calculation of a subdivided
lunar crater node

COSBIS Cosine of angle between Tunar crater node normal and a
RCS to crater vector

CosB2s Cosine of angle between RCS node normal and a RCS
to crater vector .

COSPSN Cosine of PSN

COSTSN Cosine of TSN
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DISMIN

DISTSQ
DMAXP

DMAXT

DP
DPSEN

DSQSN
DT

DX, DXSN
DY ,DYSN

DZ, DZA,
DZSN

DZSNBZ
DZSNSQ
DZ5Q
FAIJ
FASN
FATOT
GOFIR

GOFIRN

GOSOL

Minimum distance from RCS node to crater node used for

crater node subdivision calculations, ft2

(Distance)? from RCS node to a crater node, ft2

Maximum subdivided crater node azimuth angle allowed,
radians

Maximum subdivided crater node elevation angle allowed,
radians

Subdivided crater node azimuth angle legnth, radians
(Distance)2 value used to determine whether the RCS node
can see a crater node when the RCS is located away from
the crater, ftZ

(Distance)2 from RCS node to a subdivided crater node, ft2
Subdivided crater node elevation angle length, radians

X component of vector from a RCS node to a crater node, ft

Y component of vector from a RCS node to a crater node, ft

Z component of vector from a RCS node to a crater node, ft

DZSNxBZ

(DZSN)2, ft2

(02)?, £t2

Form factor from an RCS node to a crater node

Form factor from an RCS node to a subdivided crater node element
Form factor from an RCS node to all lunar craters

Total lunar crater infrared energy incident on an RCS
node, Btu/hr ft2

Infrared energy from lunar crater node incident on an RCS
node, Btu/hr ft2

Total lun%r crater albedo energy incident on an RCS node,
Btu/hr ft

Indices

85



INC
INCRAT
NPS
NTS

PHIR
PSN

RADSE

RIS ,RJS
RNP ,RNT

SDSQMN
SESPD
SINPSN
SINTSN
THTB
TSN
XC(I)
XN, XSN
XPSEN
YC(I)
YN,YSN
YPSEN
FAVYA
ZN,ZSN

Total number of lunar craters for this environment
Crater number in which the RCS is Tocated.
Number of azinuth division for the subdivided crafer node,

Number of elevation angle divisions for the subdivided
crater node.

Crater node edge azimuth angle, radians

‘Azimuth angle of'subdiﬁided crater node center point,

radians
Radius of RCS node from crater sherical center, ft

Real number values of IS, JS, NPS, and NTS

9 X maximum crater node diagonal +(SESPD)2, ft2

R-RADSE, ft

Sine of PSN

Sine of TSN

ETevation angle of crater node Tower corner point, radians
Elevation angle of subdivided crater node center point, radians
X coordinate of crater node corner point I, ft

X coordinate of crater node center point, ft

X value used for DPSEN calculations, ft

Y coordinate of crater node corner point I, ft

Y coordinate of crater node center point, ft

Y valye used for DPSEN calculations, ft

Z5N/DZSN

Z coordinate of crater node center point, ft -
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SUBPROGRAM NAME: Subroutine TC1 (X0, REMU,TCON)
SEGMENT NAME : SUBEC6

PURPOSE: Determine the crater in which the Reference Coordinate System (RCS)
is Tocated and calculate the RCS contact temperature with the lunar sur-
face. '

DESCRIPTION: The TC1 subprogram determines which crater the RCS is located
(if any) based on input RCS timeline coordinates (X0 array on Card B2). The
subprogram then determines the crater node on which the RCS positioned and
uses that crater temperature as the contact temperature. If the RCS is

not located in a crater, the subprogram uses the lunar plain temperature. In
the event the contact temperature is input (TCONT on Card B2) the routine sets
the contact temperature to that specified by the user.

CALLING PROGRAM: LCR
ARGUMENT LIST:

X0 . Current timepoint RCS Tocation as defined in the MR

block common (input)

REMU (Dfstance)z of the RCS frog the crater center in which
it is located (output), fte
TCON RCS contact temperature (output), °R

ATl other data required by the TC1 subprogram is transferred into the
routine via block common and high speed drum files.

NOMENCLATURE: A dictionary of FORTRAN nomenclature used by the TC1 sub-

program is listed beTlow.

DIA(K) Diameter of crater K, ft

DPHI Crater node anizuth angle length, radians

DTHT Crater node elevation angle length, radians

DX X distance from RCS to crater center, ft

DY Y distance from RCS to crater center, ft

INC Number of lunar craters in current environment
INCRAT Crater number in which RCS is Tocated

I1,J,K Indices

PHI3 Azinuth angle of RCS crater location, radians
RAD Spherical (radius)2 of crater, ft°

RCRA, RTOP2 (Radius of top)? of crater, ft2

RTOPIN (Radius of top)2 of crater in which RCS is located, ft2
TC Crater node temperature, °R
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TCONN
TCON

XK(K)
X0(1}
X0(2)
X0(3)

- X0(7)

YK(K)
ZCNTR

Lunar plain temperature, °R

RCS contact temperature, °R

X Coordinate of crater K center point, ft
RCS X position, ft

RCS Y position, ft

RCS Z position, ft

RCS input contact temperature, °R

Y coordinate of crater K center point, Ft

Z coordinate of crater spherical center, Ft
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START
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READ CRATER DATA
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UNIT 2
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CALCULATE VERTICAL
LOCATION OF RCS
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1S CONTACT
YES _~TEMP INPUT TO
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OF CRATER NODE I,J

( RETURN )

94




ORI,y RUICE, ST

ARIVA BR0M HETRAW v LENVED,
THES COMPILATION WAS JIONE UN LS MW T)

SLIMOUTENE 10

STOHME L&FD (HOCK,

EXTERNAL: HEFEREMCES (HUOCK, NODE)D

oom
0000
0002
0001
DOO0A

0005
0006
oonT
(LA ]
ool
0012
(1] K]
0ol a

OU0K
BT
=HLANK
Gre
Ghd

NHEWS
MBS
MOLS
MOES
SONT
ASEN
ATANZ
NEHH S

NAME,

000435
LIGLTRES
LU
00774
040206

STURME ASSIGNENT FUH VARFAME X

ooyt
000t
0001
0001

0001.

0001
0004
0003
0000
0003
0004
0004
0003
0004
0004
0003

00101
(31 4}]
00103
00104
00104
00105
00105
00105
00105
a0105

000304 100,
ODHZT LhOG
D0OOI53 2000
000177 22006
000230 2490
000277 30L

XTR=-LDT

0014586 COSPHC
000154 DiPTH
000005 DX
000004 IMORAT
ongo1l PATI
Qo000 R

R 000001 RYOP2
R 002301 SOLHIX
H 000006 TSMAX
R 000005 YNCRAT

FERHTRLERS

noo1
(L]
000t
0001
ona
LT
[T
0004
0000
0000
0004
o003
0004
004
[T
0004

ZTITXVTITI=TXTX

24Ut 00 PRI RN

ENTHY FOINT 006415

LENGIYY

(HUXK, TPE,

0ounes 110G
000114 165
000160 204
000202 2246
000245 250
0onu13d ALHP
001326 QOSPHI
000010 DG
000006 DY
0ao0un2 1%
0011436 PHC
000000 RAD
001312 SINPHC
014111 7TC
02572t W
000002 ZUNTR

SUBROUTINE TC 4 (D), REMLU, TCON)

AY Q5002

HELATVE

0on1
ooy
obnt
onot
oot
0003
0004
0003
0003
0000
0004
Dooo
D004
0004
0004
00D

LOCAT N, NMED

AT IID=|ETX

Oauo6s 131G
QonE4L 170G
Q00165 2300
Q00Z1E 230G
Q00242 2540
000006 AMION
Q0134 QSN
000010 DIA
000007 EMUON
000004
000016 PHI
000001 RCHA
Q00162 SINPHI
000012 TUMN
000005 WP
037675 ZK

PARAMETER NTHTD=100, NPHID=100 ,KPHID2=50 , NTHTC=1 01
COMMON 7 GEZ /7 RAD,RTUPZ RTOPIN, INC, ENCRAT, YMCRAT, AMOON, EMOON,
DIAC100)  DEPTHII 007 ,YKC100) ,XK(100} ,ASP(100)

COMMON /GE3 / HL RTUP, ZCNTR, DTHT ,DPHI %P,

L

TSMAX, PSMAX, DOMGO, PATT, TOOAN, ALRP , DCSO, NPHIDY ,
PHIEANPHID)  SINPHEOSPHID) Q05 PHI(SPHIDY ,
THTANTHTD} , S | NTHTONTHTD) , OOSTHT (NTHTD) |,
PHCANPHI D) S INPHCONPHID) ,COSPHCIAPHID)Y ,

95

LR R Et
00016 1T7aL
0001 TE 21a
000216 254G
0nnz25a 241
0400142 AREA
01002 COSTHT
000004 DPHI
000003 1
000000 K
000007 PHIZ
000001 - RTGP
001767 SINTHC
not622 THC
000464 XK
03753t 2N

[ T

noay
onng
000t
0001}
LITHIIR]
0001
0004
0004
0003
LY
Dona
0003
0004
0004
0003

EFT AN == T X

IO N
BONGAN
[T
nongzs
nongat
000630
oonot 4
({1110 13K
onoon;s
oot s
000007
woaO002
a0061h
06o04T2
aonize

R I |

131G
i

gel.
240G
21-045
AxP
s
Dy
INC
NI
PEwman
L Y
s
THI

YK



Il

[ h TUENITHIC ) S USROS THCENT R ),

V0305 1w 1 SOCELNONTHED, SPUIDZ 00 OSTHIN, SEHTDZ Y WO TIO, S DA 3
0010% 14» - ZNONTHEDD) ZRENITHIC ) WE M N
onio6 Van PIMESSTON MY
0010t 1 ¢
o7 e 1X) 20 Kot 1w
N1 17 HEMU = (MMODI-MRUR DD 0 (MM -VYRIR} Yy
LA R K] YRy MUHA = 0 2D s -2
LITRRY 19 IF CHEMG GE KUCR Y LX) 10 2o
[LIARE] 20x IMHATY = K
[ RN 2= ) Y 22
ot 20 2% 20 QNS E
ooz 23 IMRAT = 0
ot Z2a 242 B OxOUT) G 0,03 G I a0
omzn 25 TR = TN
00126 2t HETFLRN
00327 et 22 W VOO 1Y L0 O 28
00131 2 HEWIND 2
00132 29 00 24 K21, IMCHAT
entas 0= HEA) (2% R.H.\i),lﬂl)l'.l#'sz.?t'\‘l'll,m‘m‘.l)l-'lll.'I‘S*‘l\.\.P.'i\‘.\h.ll'd\l\Hu.
onvis. KA B 1 AREAPATL BDUS) SPHEDY  PHE SN VRUESFHE I S NI QO
00135 k¥l 2 ?!i.?h,Hl‘-..‘iI!\i‘lll:.('lhl-il.‘,’lil.t,.'i!P\'IIt,(‘(hTtl?,NllH.\.‘I'L'.ll
Qb204 Ji= 24 QOWFIME
00266 Ja= 26 QONTINE
00267 35 HIOP W = RIOP2 -
nnzio RIES YNMCHAT = YROISRAT)
[P 4] A= MURY = MM & ZUNTH=SORTORD-NEM Y
[P A F ] Juw ) IF OO 1E.0.0) )TV 10
0274 B 2 3N TON = MNT)
002715 Ll ES RETURN '
00ZTh L1L3 10 1 SOASINUOME O =20V b L STOARZIHY + 1.0
00277 L ¥4 IV OV G NN Nann
ooim LR J -
onloe Ap IF (HMEEE . 0,00 G0 T 5
0004 45 DX = MM E-XKCENCNNT)
00105 4k Y 2 MUZ2i-YhOINRAT)
003106 47 PHIL = ATANZUN 1K)
QnN307 L Lo TF 4P 10,000 PHIS = -PHID
LFLETR] 4%9= Jo= i s 10
00312 50 15 TON = 1C4H 0D
00413 LR HEURM
00114 S EMND

EXD OF EXIVAC 1104 MHITAN ¥ OOMPILATION, 0 =DIAGNOSTHOY MENSAGE(S)

StICe SYMUALIC 15 MAY 71 04:59:04
SUICe G RELOCAT M E 15 MAY 71 04:59:04

9

0 02213730
1 02215260
0 02215324

14
J6
14

52
]
34

(DELETED)
(Y ETFD)



SUBPROGRAM NAME: Subroutine TVC (IENV, IND)
SEGMENT NAME: SUBS10

PURPOSE: Read and print thermal vacuum chamber environment input data,
initialize chamber parameters, and call the appropriate EHFR thermal
vacuum chamber option subprogram (CHB or CHR).

DESCRIPTION: The TVC subprogram reads initial input and data update cards
describing the thermal vacuum chamber environment and configuration. These
include: solar lamp grid screen configuration and heat fluxes; chamber
floor configuration and either node or thermocouple temperatures;
infrared and solar albedo background energy data; and Lunar Surface Thermal
Simulator (LSTS) heater element zone temperatures and tier angles. LSTS
configuration data updated in the SUBI3 subprogram is transferred to TVC
via a high speed drum (logical unit 4). For the LESTER option {IENV=5),
TYC rewinds the current output tape (on Togical unit 3) for use as input
into the CHR routine. The TVC program prints out all input data cards
read during subprogram execution and calls the appropriate EHFR chamber
option subprogram.

CALLING PROGRAM: = SUBM1 (Main program)
ARGUMENT LIST:

IENV %nviro?ment option index as read on Card Bl in SUBM)
' input
IENV = 4 chamber environment timeline to be generated

IENV = 5 LESTER option, chamber LSTS zone powers to
be matched for the real environments input

IND , LSTS heater element configuration index (input)
IND = T Read configuration data on logical unit 4
IND = 0 Configquration data -already stored, reading
logical unit 4 is to be omitted.

won

A1l other data required/generated by the TVC subprogram is transferred
into and out of the routine via the block common statements.

NOMENCLATURE: The FORTRAN nomenclature used by the TVC subprogram is 1isted

y  below. Used by the TVC routine are the variables of the CH1, CH2, CH3,
CH4, and CH6 block common statements. The nomenclature for these block
common statements are defined following the TVC nomenclature. The MR and
GET block common nomenclature also used in TVC routine are defined with
the SUBM1 (main program) nomenclature.

ALAMP Perpendicular distance of pivot from LSTS heater
element center, ft

BLAMP Parallel distance of pivot from LSTS heater element
center, ft

g7



ENVP(IC), ENVI,

ENV2
EPSLMP
1,4, K
IC
TENV
IFLR
ILAMP
IND
IN(5)
IN(6)
ISOLAR
IT

17

1, 12
N
NGRIDI
NTC
NTOT

NZ

RADIUS
THT{J)

Environment name of chamber IC in A format

LSTS heater element emissivity

Indices

Chamber index

Environment option index

Chamber floor data fnput index

LSTS heater element data input index

Stored LSTS data tape input index

Chamber background data input index

LESTER option absorbed heat data input index
Solar lamp data input index

LSTS heater element zone tier jndex

- LSTS heater element zone index

Print indices

RCS node number

Maximum number of solar screen grid nodes
Number of thermocouples

Total number of chamber floor nodes or total number of
solar screen grid nodes

-Number of LSTS heater e]ement power zones for this

chamber
Chamber floor radius, ft.

Inclination values of the background data (for
printed output), deg.
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CHy, CH2, CH4, AND CH6 BLOCK COMMON NOMENCLATURE

Listed below is a dictionary of FORTRAN nomenclature for the vari-
ables contained in the CH2, CH4, and CH6 block common statements. These
block commons are located in segment S of the EHFR map.

CHy Block Common
" FL(N, 1Z) Form factor from RCS node N to LSTS heater zone 17

I1C Chamber index
=] MSC chamber
=2 LTV chamber

NC(IC, J) Stored chamber constants for Chamber IC
-J=1 Number of solar screen lengths
J=2 Number of solar screen widths
J=3 Number of chamber floor radial divisions
(for nodal breakup calculations)
J=4 Number of chamber floor angular divisions
J=5 Number of floor thermocouples
NCMB Number of chambers for which data is stored
NLAMP(IC, IZ, IT) Number of LSTS heater elements in tier IT, zone I1Z,
chamber IC
NTIER (IC, 1Z) Number of LSTS heater element tiers in zone Iz,
chamber IC
NZONE (IC) Number of LSTS heater zones in chamber IC
XL{I1c, 12, IT, Initial coordinate data for LSTS heater elements IL,
IL, I) in tier IT, in zone 1Z, in chamber IC

[=1 X position of heater element, ft.

=2 Y position of heater element, ft.

=3 Z position of heater element, ft.

=4 Azimuth angle of heater element, radians

=5 Inclination angle of heater element, radians
=6 Heater element area, ft

XLo(1c, J) Stored chamber values for chamber IC
J=1 LSTS heater emissivity

=2 Perpendicular distance of pivot from LSTS heater, ft

=3 Parallel distance of pivot from LSTS heater
element center, ft

=4 Solar screen modulation

=5 Solar screen height, ft.

=6 Solar screen width, ft.

=7 Chamber floor emissivity

=8 Chamber floor radial division length, ft

=11 to 30 Absorptivity of material I (I=J-10)
to solar lamp energy
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XLP(IZ, IT, IL, I) Transformed (after rotation) coordinate data for LSTS

CH2
ALFSOL
HEIGS

ML

NGRID

W

SFLUX

SOL (1)
WIDTHS

CHa

AL)

B(12)

T(17)

TR(1Z)

CHe

QBR(I, J, K)
QBS(I, J, K)

heater elements

I=1 X position, ft.

=2 Y position, ft.

=3 Z position, ft.

=4 X component of heater unit normal vector
=5 Y component of heater unit normal vector
=6 Z component of heater unit normal vector

Block Common

Solar screen modulation |

Solar screen height, ft.

Number of solar screen lengths

Maximum number of solar screen nodes allowed
Number of solar screen widths |

Solar lamp flux incident on RCS node, Btu/hr-ft

2

Solar lamp flux on solar screen node I, Btu/hr-ft

Solar screen width, ft.

Block Common

Absorptivity of material I to solar lamp radiation

Radiosity of LSTS heater elements in zone 1Z, Btu/hr—ft2

~Temperature of LSTS heater elements in zone 1Z, °F

Temperature of LSTS heater elements in zone 1Z, °R

Block Common

Background infrared energy array, Btu/hr—ft2

Chamber albedo background energy. array, Btu/hr-ft2
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CH3 BLOCK COMMON NOMENCLATURE

Listed below is a dictionary of FORTRAN nomenclature for the vari-
ables contained in the CH3 block common statement. CHI contains chamber
floor data and is located in segment S of the EHFR map.

BF(I) Radiosity of floor node I, Btu/hr

DR Floor node radial length, ft.

EPSFLR - Floor emissivity

NB Number of floor node angular divisions
NFLR Maximum number of floor nodes allowed
NODE Number of floor nodes

NUMZNS : Number of floor node radial divisions
TAY Average floor node temperature, °F
TEMP{I) Temperature of floor node I, °R
TEMTC(J) Temperature reading of thermocouple J, °F
XF(I) X coordinate of floor node I, ft.
YF(I) Y coordinate of floor node I, ft.
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REWING LOGICAL UHI‘I' 4

CHAMBER GEQMETRIC mlf!n
?ITA FROM LOGICAL INIT m‘rm

4
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PRINT “LSTS HEATERS ARE
OFF, MG CALCIRATIONS

READ INPUT DATA CARD F-1
CHECK DATA FOR ERRORS, WRITE
DIAGHOSTIC IF NECESSARY

ARE TQ BE MADE"

-1

L+

PRINT °LSTS HEATER DA
w. USE PREYIOW

MRITE TAPE END

o™ | it e

FOR INPUT REWIND TAPE

L]
-
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USE STORED SOLAR SCREEN GEOMETRIC DATA
READ CARD F-4 FOR SOLA ANGLE

READ CARD F-2, F-)
SOLAR SCREEN
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DATA & RLS WODE BSGP?IVITIB]
CHECK DATA FOR ERRQRS
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l 406

ENERGY

PRINT SOLAR TATA,
D, ISE “CALCULATE S(RAR ANGLE DATA
PREVIOUS DATA

F-5
PRINT OUT SOLAR SCREEN CEQMETRIC AMD EMERET DATA

Lk

2
- o]
PRINT FLOOR DATA USE STORED FLOGR GEQWETRIC DATA READ CARDS F-7, F-8
UNCHANGED. UISE READ CARD F-6 FOR FLOOR THERMO- FOR FLDOA GEQETRY
PREVIOUS DATA COUPLE DATA WD TENPERATURE DATA
I I
-
g x -
: CALL FLOTRN TO CALCULATE
FLOOR MODE GEOMETRIC AKD
RADIOSITY DATA

e, ]

« PRINT LSTS HEATER DATA

READ LSTS HEATER TIER
MNGLE GATA FNOR CARD F-13
CALL SE T CALOULATE
TRANSFONPED LEYS HEATER
GEJETRY
wo
YES
ix -
CALL 0HB TO CALY
CHAMBER ENYIACRMENT
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& FOH,* SUBS10,SURSI0

UNIVAC 1108 FORTRAN V LEVEL

THIS COMPLIATION WAR TXINE 0N 31 MAR 7L AT

SUHRDLUTINE TVC

STORAGE USFD (HLOCK, NAME,

EXTERNAL REFERENCES (BLOCK, NAMED

STORAGE ASSIONMENT FOR VARITAMILES (HLOOK, TYPE, RELATIVE LOCATION, NAMED)

aom
o601
0001
9001
G001
9001
0001
000}
o000}
000)
ooo)
o001
boo1
o000
o000
ando
0000

ooo1 *DODE
0000 20ATA
0002 wHLANK

0003 MR
0004 UEd
000% CHy
0006  CH2
9007 CHI
9010  CHa
oo CHé

0012  FLOORN

€01y GEOM
0bta CHR
0015 OHR
0016  EXIT
0017 MREWS
0020 MRALS
0021 NI1O1s
a022 MOZS

o023 NADUS
00Z4 NuHLU'S

0023 NWEFy
9026  NwIx's
0027 SIN
9030 COS

0031 NERR3S

000012
000045
000330
000475
00037
000625
001263
001003
001016
ano1?
001238
001421
001550
000048
000z06
000411
000504

1320
157G
104G
161G
4061,
Al4L
42
440L
514G
5460
6130
R#I0L
RZOL
920F
930F
958F
BE6F

2206 DO1A FAOIFH

14:19:29

ENTRY POINT Q01615

001641
000742
LITTTiLEL L)
054201
onon43
035554
000436
005141
000062
006170

0001
0001
0001
0001
0001
000}
0003
0001
o001
o001
0001
oool
ago1
0000
00040
0000
0000

LENGTH?

000021
000062
000347
000053
000504
000771
001374
001181
001017
001110
001253
001442
001864
000073
000227
000426
000522

137G
1710
3140
I99L
404L
416L
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44AL
516G
5540
6400
AlzL
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922¥
932F
LTS
9T0F

0001
0001
000}
0001
000t
o00t
0001
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0001
0001
0001
0001
o000
0000
0000
o000
o000

000026
000} 36
000402
000054
ooos18
000176
001367
o023
001044
901113
001302
001484
000041
000118
000243
0004230
000541

103

143G
2140
3250
400L
405L
418L
4290
457G
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5610
LLEL
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S0tF
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950F
BE0OF
9T2F

000t
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900
000}
0001
ool
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6001
(11431
Qo000
0000
0000
oono
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000033
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000436
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001166
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000763
001045
a01124
001333
001508
000042
000133
000272
000484
000562

141G
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l420
010
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420L
4316
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5310
566G
860G
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802¥
Q268
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982F
14

3 MW T

0001
0001
oool
a0
0001
0001
000}
0001
0001
0001
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0001
0000
0000
0000
0000
0000

000040
600225
000454
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000556
001204
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0011340
00135)
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000044
¢00181
a00372
000475
000571

15306
2526
1516
404l
412G
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415L
5120
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572G
8700
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a05F
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a64F
976F
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(1
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8
™
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o
10%
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12*
13
e
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11*
18%
19%
20+
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22
FELd
24%
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264
29¢
0%
3te

L1
LLL1a
ALFNIN,
4]

BYX
CONSLN
1
ENV2
Kk
GO A
1C
msr
PR

T

AN
MTRL.
M
MU
NLMZASR
PHI
o
RADIL:S
RINSIN
TAV
TEMTC
TITLE
xXLO
ASE

a0o0
oo
[T R )
000t
nnna
0nda
0004
nooy
o001
0004
o0
00013
0001
4000
0006
o003
0005
0007
0003
onoa
o011
0002
o006
0603
0000
Q010
0008
0007

00061 4
poooon
onnn4d
ons140
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noon $
oooneH
00eR0s
004708
00ae1s
000014
406014
00044
00008
000430
000023
000001
000002
000005
000004
000074
000025
ao0000
005413
000000
000050
000124
001302

EXT T I I T DTN === e =me=TITETLTETTT

auiF
A
ANAMY
RETA
1
OsT
1143
FPSPFLR
GENNW
GHWOLD
1CAHD
1PAGE
1AOLAH
12

L
MTHIN
MO
NODE
MM
PHEL
ons
REF
SO,
TOON
WHT

™

X1.p
YF

SURROUT INE TwCt IENY , IND)

PARAMETER MMAX=3, NMAX=420
COMMON # MR 7 M, MAX, MODEM, MOLDD, NMODE , SVM, NAME, TOUT, THEF, TOONT,
FSC, ICARDY, | PAGE P11, P11R0, 816, TIMED, TIME, KEM I, MTHLK, [ PRINT,
REF(12), ANAMEC1S) XOU70,QT41S, 15) ,MODEC187, INCISE,TITIE 14 F,
TEMATC 20,10, ALFMATI 20, 10}, XNCTD 10T I,
ALCNMAK P ARCNMAX D, ASIRMAK F, GENODETAMAX F, TAENMAX ) , TCONUAMAX } ,
QU122 ,NMAN D, ORONMAX D, 05 € NMAX D, NR{MMAX , NMAK , 10 3 , MTHIL{ AMAX)
PARAMETER NGRID=2u0
PARAMETER NFLRz6%0

]
2
3
4
]

COMMON /GEL 7 XSE,YSE, Z8F,ASE,PH) 1, THT1 AN, RY ,BZ COSP,SINP, PHI ,

nono
onp
o3
[0 ]7h )
o00s
nona
onne
fHonn
Qona
LU
V004
onna
o000
onqn
0001
0000
o003}
0000
000
LR
onol
0008
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Q006 Ungy
a0t 12T M,
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OhngZe WYY
anhogzy COsTI
adinse N7
000N 32 EPstMP
000034 W IR
00h4 4 HEIGS
oNtass VFLH
00n0Zs FPRINT
ounosy +v
oonnzy 8

NN 4D MR
onoies N
ononEE NEML
00002b ATC
000411 MW
000015 PI
00117 OR
000434 SFLAK
000037 SU™N
000011 TOOANT
000005 THTI
000432 WIDTHS
OOEXIT XM
0000D0) YSE

1 FSE(3) AXX,BYY,C0ST1,DX,DY,DZ, 10,GOFIRP,
1 COST , FATOT , COF IR, GOSOL, GOSOLD, GOSOLA , SUN, SUND, S INSUN , COSSUN
OOMMON 7CHI/# 1C, NOMB, NZONE( 33 NTIFR(3, 62, NAMPI{ D, 6,30, X104 3, 38D,
NCI3,15) ,XLP(8,3,25,6),XL43,6,3,25,6),ML0700,8)

COMMON /CHZ 7/ SOLANGRID) ML, NW , WIDTHS  HE1GS , SFLUX, ALFS(L.

COMMON /CH) / KR, NUMZNS  NODE DR, TAV, FPSFLR, TEMTCI{50)
1, XFI{NFLRY YF(NFLR) ,BFINFLR) , TEMP{NFLR } ,BETA

COMMON /CH4 7 AC20),B010),TH10>, TRI1ID}

COMMON /CHS/ OBR()},4,5),0R843,4,5) :
EOQUIVALERCE C(INC2), ISOLARY A INCI), IFLRY, UINC4)  ALAMP)
DIMENSION THT(10) ,ENVP(4)

DATA ENV2 / GHHAMBER /

DATA (ENVPIRY, I=3,3) /8HMSC ©, GHETV C, 6HNEW C 7/
DATACTHTOI) 1=}, 10)7 -00.,~45.,0.,45.,90.,-9D.,-4%,,0,,45.,90. 7/

IF (IND.EDQ.0) OO TO 399
REWIND 4 .
READ (4) XI.,NOMB, NZONF,NTIER ,NLAMP , NC, XLD

= 0
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[y i2e 198 COMNTINGE

00168 I 1=

00166 Jax 400 CONTINUE

00167 5% READ 15,8017 iN

00178 36% ICARD = ICARD + 3

00176 3% ¢ o= kNd1)

o0iT? 3% TF (IC.LE 0. OR.IC.GY MM GO TO MR
00201 9% IF (1IENV. D, 43 GO TO 401

00Zoa 404 IF tIME} GT 0} GO TO 401

00204 Al 1F C1.LT.0) GO TO a0l

aozor 4z% Mz :

c0210 Az TiME = =100

LLEAR] A4 WRITE (1T TIME G

o0o0z20 45+ END FILE KT

00221 46> REMIND 1A

00222 AT 401 CONYIME

00223 4R% ENV] = ENVPLIC)

00224 49 IPALE = 1PAQE » 1

00z25 504 WRITE 16,9500 TITLE, IPAGE REF(1 ), REFIZ)  ERV] KNY2
00225 51 C

00225 52¢ C READ SCREEN DATA

00240 53% IF LISLAR)Y 404,402,404

o0z Sax 402 ML = NCUIC, D)

00244 55 MY = NCCUIC, 2)

00245 b= KNTOT = ML=hW

00246 51% ALFSOL, = XIDIC, 40

00247 LT HEIGS = XLO(IC,5)

f0250 49 WIDTHS = XLAMIC,6)

60251 0% DO 403 F=b,20

00254 1% J oz 1+10

00258 LY £ 403 ACI) = XIDHIC,.D)

00257 ais READ t5,902) SAIND

00282 84 JCARD = FCARD + 1|

00283 85« G0 TO 406

00284 (100 404 READ (5,8905%) ML, MW, SUND,HEIGS, WIDTHS , ALFSOL,
00274 5% ICARD = ICARD + 1

00275 Guk NTOT = MLANW

00278 89s IF {NTOT . GT.NGRID.OH . STOT. LE. 0} GO TO 12
00300 T0% IF (HETGSSWIDTHS  LE.Q.0) G0 TO #14
00302 T READ (5,%02) A

00310 72% ICARD = ICAHD + 2

0031} T IF CALFSOR . ULE. 0.0 INMNARz-2

0013 T4s DO 40% P=1,20

oollé 5% =t

00317 16 1F (At IF.G.0.0R AC1Y.GT.1.0) OO TO Ala
00321 7% 405 CONTIMUE

00321 Ta% 408 READ (5,802} (SOLLIE, 121 ,NTOT)
00331 19% fCARD = ICARD +(NTOT+9)/30

00312 fo* WRITE €8,8%2) SUND, ALFSOL HETQS ML, WIDTHS ,NW, (1, Acl), 121,20
00347 B1* SRITE {6,958} (SOLLUIY, 1=) NTOT)
00358 azw SUN = SUNDHFPILRO

00358 Lk SINSUN = SIN(SUN)

06357 Baw COSSUN = COSCSUN)

¢o360 anx DO 40T N=1,NMAX

00363 L1 1 = MTHLIN)

00384 BTH ALIN) = All}

00355 LI.L 407 CONTINLE

00367 a9* GO 70 a0

00370 90% 408 IF (1SOLAR.FQ.-2) OO TO 409

90372 ar* WRITE (86,0540

o02T4 9% GO TO 410

80175 93% 400 WHITE (6,938)

o038 Q4 [ o]
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l‘lﬁ 85+ C READ FUKK  DATA

00377 1134 410 IF CIFLH) 418,812,404
00402 9T+ 412 NUMZNS = NCLIC, D)

90403 Yk NH = NCIIC, 4}

00404 Yo% MU = NCUEC, %)

0040%  3j00» ERSFIM z XIEMAC, 1)

00406 101+ D = XUEMT, »)

00407 102+ HADILS = DIVENLMZNS

0040  10as READ (5,902) (TEMICI1) 21 ,N0)
00418 L0a% ICARD = ICARD +INTC+91/30

00417 105+ WHITE (6,960 RADILS, MMZNS NH EPSFIR
0042%  106% WHITE 45,3620

00427 107 RHITE 46,950 4TEMICOIY 1= NTCH
00435 10p% GO T a6

00436 109* 414 READ 5,909 KMUMZNS, SH EPSFIH RADIEGS
60444 110% ICARD} = JUARDY »

00445 1119 NTOT = ARSNUMZAS

00448 112 IF (STOT . GT. NFIR OH NTUTLE . 0) GO TU mif
00450 i }e IF (EPSHFLR . LT, 0.0 . 0OH EPSFIH . GT.1.0) () TO w20
00432 tias IF CRADIAS LE . 0.0) GO TO w0

00454  LI5e DR = RADTU'S/NUMZINN

004%%  ViGw READ (5,902) (THMPil), Izt KTUT)
DOas)  N17e ICARD = [CARD » (KTUT + 9)/10

00464  11aw SRITE 46,9600 RADILUS KMIMZNS SR, EPSFLH
o0DaAT2 119 WHITE 16,964)

00474 120* WRITE €6,958) (TEMPUED , 12}, NTOTH
Q0502 121 46 CALL FLINNGIC, IFLHD

00503 122% 00 TO 440

00504 123% 410 WRITE €§,966)

Q0504 124 C

Q05304 125+ C READ BACKORMLAD DATA

00506 126» 440 1F CINISY LT .0 GO TO 44n

o010 127% READ (5,002) ((CORBACH 0, K) ,K=1,5) 021,40, 021,30
00524 M28% ICARD = ICARD » &

00323 129+ READ (3,902) ({4QISc) 0, KV K1, 5%0,J=1,4),020,3)
00841  130¢ ICARD = ICAND + &

00542  In> WRITE 1§,9712)

00544  132# 75E =1.

00545 133 DO 444 121,3

00550  134* PRI =G,

0055} 135» WRETE {&,974) 75E,THT

00540 138%* DO 442 J=1,4

00563 131 WRITE (8,970 PHIL, (ORRCE, J K0 K21, 80, (ORSCT P, KD K21, %)
00578  13a% PHIT = PHIY+30,

00%TT 310+ 442 CONTINUE

00601 p40% ZSE = ZSE « 2,

00602 L4l 444 CONTIKUE

O0604  142% 0D TO 420

00808  141¥ 448 WRITE (¢,9100

408058 i44* C

00605 145+ C LAMP DATA

0080T  146% 420 IF {ILAMP .GE.D) OO TO 421

00811 14Te 1F (ILAMP BD, -2) GO TO 429

00613  14B% WRITE (6,980}

00415 1499 00 TO 428

00818  180% 421 CONTINUE

00617  131% WRITE (6,982}

00621 152% NZ = NZIONEUIC)

00622 151+ EPSIMP = XLOCIC, 1)

00623  154% AlAMP = XLDCIC, 2)

00824 155* BLAMP =z XIDGIC, D)

DORZS  14%6% IF (EENV . ED.5) GO 1O 423

oosz? 157% READ (5,902) T
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45
00636
00645
00646
Q0650
00653
00654
00655
0NE56
00664
00EES
Q06T4
00676
00817
00700
00701
00703
00704
907107
00710
0071}
00?712
00714
00T 4
00714
o0n1s
00720
00724
00125
00730
007314
00735
00738
00741
00745
00748
0015}
00758
00157
00162
00TES
00784
0017y
00713
001758
00778
00778
00116
0aTT?
01000
0ton1
0Vo02
01002
01002
01003
01003
01004
0L004
01008
01005
ayoas
01006
010086

1 5f*
159%
160"
161%
162%
LG
164¢
LES®
166%
167
111
169%
170"
1T
172
T3
174
LT5%
ETEX
17T
178%
179=
1R0*
1d1%
Tug*
183%
(L2
185
[1.1-2]
187*
LaR%
189¥%
190%
191
192%
193%

194*

195%
196%
191+
19R*
199+
200%*
201%
202*
203%
204%
204%%
206+
207+
208%
209%
210%
FARES
212%
13*
21ax
215%
218%
217%
21R%
219%
220%

1CAAD = 1CARD + |
WHITE €6,9843% ¢1, 7012 120 ,NE)
421 VONTINUE
WRITE (6,988)
IX) 42% 1221 ,NZ
TROUAN =z TOUZ) + 4RO
ACEZ) = EPSIMPSSIGRTHII? Yen g
12 = NTIEROIC AT
READ (5,902) (NLUIC, VZ, 0T, 1,58, 1T=1, 12}
ICARD = TCARD + 1
WRITECE, S8k 172, AXLOTC, 17, 1T,1,5), 171, 142
425 CONTINLE ’
caid. GFIMEALAMP KLAMP)
GO TO 428
429 CIATINLE
WRITE €6, 9810
428 COATIME
IF (IEAV-47430, 430,435
430 CAEL CHRCENVTD
RETURN
4315 CALL, CHRCT EPSLMP,ENVE)
IF (1.LT.0) GO TO 400
Cald, EXIT

SECTION 800, INPUT FRROR DIAGNOSTIC MESSAGES
810 WRITE ¢§,920) ICARD
SRITE (6,022) 1C,NCMA
©C TO &30
812 WRITE (€,920) ICARD
NGRIDY = NGRID
WRITE (6,924} KTOT,MNGRIDI
©0 TO a90
614 WRITE 16,920} ICARD
WRITE (6,926} HEIGS, WIDTHS
GO TO R90
@16 WRITE (6,920} ICARD
SRITE (6,928) NTUT, KB, NUMINS
GO TO 890
81R WRITE (6,920} ICARD
SRITE (8,930) 1}
GO TO R9Q
W20 WRITE (8,920) ICARD
WRITE (6,932}
890 IF C(IENV.FQ . 5)CALL EXIT
TIME = -100.
RETURN

SECTION 900, FORMAT STATEMENTS

901 FORMAT (20140

802 FORMAT C10F8.3 )

905 FORMAT (214,9Fa_3)

920 FORMAT (//7/74TH FATAL. FRROR IN DATA INPUT FOUND ON CARD NUMHFR,
1 14, /4 %28 PROGRAM WILL CALL FXIT AFTFR THE FOLLOWINO MESSAQE
2. 14D

922 FORMAT (50H CHAMBER MUMBFR INPUT IS FITHER TOD LAROE OR ZEROD. 7/
1 154 NUMAFR INPUT -,14, 20X, 20H MAXTMUM AVAILABLE -,14 )

924 FORMAT {384 NUMBER OF SOLAR SCREFN GREIDS INPUT IS,15, 20X,
1 20H MAXIMUM ALLOWED IS 15 )

926 FORMAT (72H FITHFR SOLAR SCREEN HEIGHT OR WIDTH HAS RFEN INPUT AS
INEGATIVE OR ZFRO. 77 104 HEIGHT = ,F10.37 §H WIDTH = ,F10.3 )

828 FOAMAT {64H NUMAFR OF FLOOR KODES RFOQUIRFD I8 ZFRO OR GREATFR THAN
1 ALLOWED, 7/ 28H NUMBER OF NODES ABOUIRED = 15 /7 4H &8z, 15 /
Z 10H MUMZNS = 1% )
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I

2Zi% 930 FOHMAT (Z4H ANSORPTINITY OF COVTING, #0,62H 7O SOLAR LAME PSS HON
QL1007 222 I IS EITHER NEGATIVE (8 GHFATER THAN L. )
01010 223 QA7 FORMAT C65H EITHER FLOUR HADILS OH EMISSEVETY MIE EaPUT AN 200 U
01010 224w T ONEGATIVE, )
0104} 2en B850 FOHMAT C1HY, 29%, V4%, LN, #HPMGE P as 7 JON ZAG 2N TTH IS BICATED 1N
[ 11 1Y) 226% VA 286, 15H  FRVIRONSENT, 77450 PRIST OF CHAMIER DATA ISPUF UH DATY
01081 . 227¢ 2 UPDATE, 47 )
01012 228% 952 FOMMAT (2000 SOUAH SCHEEN DATA. /7 4TH SOLAH LAMP CIUMNAT HON ANGLE
01012 229« 1 OCDEGY =, HID.2, 20N, 26H SULAH SUHEEN MODULATIHN < FT. 477 :
01012 230+ P 21H SCHREEN BRIGHT () 3, FI0.2,10N,
01012 23te 3 I NUMHEH (F SCHEEN HEIGHT MWW 2, 182 21H SCHEEN %1010 K0 =,
ator2 232+« & FE0, 2, 10X, 1ZH SMUNHER OF SCHEFN SI0TH MNWS s 15 /7 .
o0L2 233 5 ITH CUATING ABSORPTIVITY 10 SICAR LAMPS 10X,
Q1012 234% B Z2H COMPING  AHSORPTIVITY 7 104505, L0, F12. 470 /
01012 235 7 24H SOLAH SCRFEN SO0E DATA. /) B ,
aKorl 256 954 FORMAT ( sdH SOLAR SUREEN DATA MIT CHANGFO OR LEDATED AT THIR Tk
a1o13 237« 1. PREVIOUS DATA IAHUT USED, /73
0104 23k 956 FORMAT ( TOH SOUAR LAMPS ARE MIT UA . NI SOAH SCHEFN CALLULLAT NS
01054 239 JARE TO BE MADE. //)
otoL5s 240% 954 FUORMAT (I0KF12. 20
0rolé 241 960 FOHMATC/ZOHOCHAMHER #LODH DATA. 77 20H FIAODR RADILS (KT = ,Fy0, 2/
01016 242% 132H NUMHIFH OF HADIAL  FLIXH MOES - 157
01018 243 2320 MUMIEH OF AVGLLAR FLIKH MXHS -, 157
0310186 244x J20H FIAXR EMISSIVITY = FT.0 /)
0500T  245% 962 FURMAT (45H FLAOH THERMUCIUPLE TPMPEHATURE DATA, B0 F. /)
o020 246% 864 FORMAT 4 33H FLODH NOIDE TEMPERATIRES, DEG R. 7}
o021 247% 966 FOHMAT(/1SHAFLOOH DATA MOT CHAMGED (R CPDATED AT THIS TIME PREVI
01021 248 10US DATA IKPUT USED, 7/}
01022 249 970 FORMAT( /R OHORACKGRIRSD BATA MIT CHAGED DR LPDATED AT THIS TiME,
01022 250% PAEVIOL'S DATA INPLIT USELY, £7)
01023 251+ 972 FUORMATI /1 THORACKGROUND DATA. 77 30X, 30H F R, BACKGROUND, HTU/HH#HT
01023 252«% 12,204, J0H SOLAR BACKUGROUND, ATUZHERET? H
e1024 283 974 FDAMAT (3H 7= ,#F3. 1, X, THIWTA =, F&.1,9F10.1 )
01025 254 976 FUHMAT ( 8H PHI =,F5.1,F32.2,9¥10.2
01028 255 SR0 POHMATC /TSHOLSTS  DATA MIT CHAMGED O UPDATED AT THIS TIME,  PHEVI
aoze Zhee 10Us DATA ENPUT LISEDX.  75)
01021 251« gAY FIMMAT(/BOHOLSTS HEATEHS AHE NOT Oh.  NO LSTS HEAT CALCLIATIDAS AR
ozt 2he% 1E TO AE MADE. )
1030 259% 982 FOHMAT (//713H LSTS DATA. /)
a0 260+ 84 FURMAT (S53HDLSTS 200 TEMPEHATURES (DEQ F), ZINE TEMP, /
o103 261%* ] (40X, 13.F10.1)}
01032  262¢ GRE FORMAT (3THOLSTS TIER INCLINATION ANGLES (DHG), 7
41032 283 1 40H Z2ONE TIER 1 TIER 2 TIER ) ]
01033 28a% 9Ra FOHMAT (I3,F11.2,3F10.2 ? f
01034 265+ END !
END OF UNIVAC 1108 FORTRAN ¥V COMPILATION, 0 *DLAGNOSTICY MESSAGECS)
BUBS10 SYMHOLIC 09 MAR TI J4:4R:03
sumsi10 OODE

RELOCATARLE 00 MAR TI  14:48:03
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SUBPROGRAM NAME: Subroutine CHB(ENV1)
SEGMENT NAME: - SUBSI]

PURPOSE: Calculate the thermal environment experienced by a Reference Co-
ordinate System (RCS) located in a thermal vacuum chamber.

DESCRIPTION: The thermal vacuum chamber environment consists of direct
solar lamp energy, infrared chamber floor energy, Lunar Surface Thermal
Simulator (LSTS? infrared heater element thermal emission, solar albedo
background, and infrared background. The CHB routine calls subprograms
for: direct solar lamp energy calculations (SCREEN}, LSTS infrared heater
element form factor calculations (FFLMPZ), floor incident and abserbed
infrared energy (FFFZ), and background energy calculations (BACK). En-
vironment description data used by CHB i5 read into the EHFR by the TVC
subprogram. The governing equations for thermal vacuum chamber energy
calculations are presented in Section 4.4 of the main report.

CALLING PROGRAM: TVC
ARGUMENT LIST:
ENV Chamber environment name in A format (input)

A1l other data required by the CHB subprogram is transferred to the
routine via block common statements.

NOMENCLATURE: In addition to the dictionary of FORTRAN nomenclature 1isted
below, the CHB subprogram uses the varijables of the MR, GE1, CH1, CH2,
CH3, CH4, and CH6 block common statements. These variables are defined
with the SUBM1 (main program) and TVC subprogram nomenclature.

ALPHA Absorptivity of RCS node to an incident energy source
ENVT, ENV2 Environment name in A format '
GIR Incident infrared energy from LSTS heafer zone I or

from infrared background on an RCS node, Btu/hr-ft2
GOFIR Total infrared energy incident.on an RCS node, Btu/hr-ft2
60S0L  Background albedo incident on an RCS node, Btu/hr-ft
GOSOLD Direct solar lamp energy incident on a RCS node,

. Btu/hr-ft2

I, J, K Indices
IC ‘Chamber index

=1 MSC chamber
=2 LTV chamber

IENV , Environment option index
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ISOLAR Solar lamp operation index
=-2 solar lamps are off
%-2 solar lamps are on

IT LSTS heater zone tier index

17 LSTS heater zone index

In, 12, 13, Print indices

I5, 16 |

N RCS node number

NZ Number of LSTS heater zones for chamber IC
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CHB SUBPROGRAM FLOW CHART

. JES ILee o -2
©
L] R SET INDICES TO GMIT LTS
HEATER CALCULATIONS CALL FFLMOZ T CACCULATE FORR
|, . FACTOR FROM RCS WODE TO EACH
] L5Ts HEATER Zowe
CALCULATE INCIDENT AND ABSORSED
LSTS WEATER ENERGT OW RCS MDOE

.25 450
CALL TRAKR TO READ CALL FFLZ TO CALCULATE ThCIDENT
INPUT DATA CARD B2 BACKGROUND ENERGY
AND INITIALLZE DATA . CALCULATE ABSORBED BACLERIUMD ENERSY
CLGLATE ToTuL (T N0
ENERSY, R,
AL TARR FOR ADEABATIC WALL TENPERATIRE

MULTIPLY
SUBTOTAL THE RCS REGIONAL
ENY IROMMENTS

o (=0 O—
@

LLL

CALL TC2 T CALCIRATE
CONTALT TEMPERATURE CALCULATE AR
REPEAT FoR
EACH RCS
NODE 450 -
CALL TRANS TO TRANSFORN I:m':“
NODE COORDINATE CATA ‘[
7 3 -+ *
1]
WRITE QUTRLT o0
TRE Y
* WRITE OUTPUT OM
PAPER
o . -
TVES = TIME
CALL SCREEW Th DETCRNINE - T - TR - e
SOLAR L% FLUX ON RS MODE
CALGAATE ARSCRRED SOLAR
ENEREY 0N RCS - 49 \
s ]
I$ orpe
L 4 x4
w — /
“CALL FFFZ TO CALCULATE FLDOR YES
INFRA RED ENERGY ON RCS WODE

. I SUBPROGRAN FLOW CHART



® FIRL, 3 SLis ], SN

UNIVAC LIDe MINITHAR W 1 kAL
THIS QOMPJLAT HON RAN DONE O 40 MAH T3 AT 14t O

RUMUNITINE CHIY

STOHAGE USED (HLOCK,

ENTERNAL REFERENCES 1RLOCK, NAME)

0001
0000
noo2
000}
0004
a0es
0006
0007
0010
o011

ootz
o013
0014
a01s
0018
oo1?
0020
0021
0022
0023}
0024
0025
002§
9027

= Q0D
ADATA
B ANK
L

CE)
CHI
CHZ
CH3
CHa
CHE

THANR
TC2
TRANS
SCREEN
FFFZ
FFLMPZ
Al PHAI
BACK
TARW
NWBLS
stOrs
NIDZS
KWinIg
NEHR )

ENTHY POINT 001213

NAME,  LEMITHY

o0LL54
GonaR
onnnp
054200
aodo4y
015554
000416
000070
000062
000170

STORAGE ASSIGANMENT FOR VAR IABLES

o001
0001
o001
0001
0001
000t
0001
8001
ooon
0400
0000
0003
0003
o004
0004
0004
000%
0004
0000

000040 135G 000}
000361 261G 0000
000562 361G ooni
000012 425L 0601
000231 457TL oool
000463 473L 0001
000745 4A5L 0001
001072 5110 0001
000050 951F 0000
000164 957F o000
000326 SLEF [++1:]1]
R 001007 ALFMAT 00086
R 003037 ASs 0004
R 000007 By 0004
R 000031 COST 0004
A 000025 bY 0004
R 025404 FL o004
R 000010 GOMIRP 0004
! 000005 | 0603

L2006 DOIR FRDY I

{BUXCK, TYPE, RELATIVE LOCATION, NAME)

000t21
000414
000601
000704
000300
000535
000764
001143
Q00110
000210
000331t
000434
600003
0Qoo22
000023
000026
000014
000034
o0N4547

164G
210
yrec
4300
460L
475L
491L
5320
952F
958F
sTIF
ALFSOL,
ASE
BYY
COST}
Dz
FSE
GOSOL,
1A

o001
o001
4001
oo
0001
0001
0003

. 000t

0000
000t
0000
0000
0010
0004
0007
0000
0003
0004
0005

000215
000477
000625
000070
a01011
001037
001051
000567
000128
000252
000372
000007
000024
000010
000003
00000}
a03703
000036
000600

1z

2100
Jwan
402G
444L
4630
4776
4951,
$t4L
53K
962F
BRIF
ALPHA
B

RZ

DR
ENvZ2
OENDE
BOS A
IC

0001
4001
an
ag01
0601
0001
000}
0001
0000
0000
0019
00a3
0004
0004
o003
6007
Qoo
0004
0003

000250
000526
000644
000072
001023
0006te
001110
900607
0004132
00032t
000000
000041
ocaao0s
006001y
001328
000005
000008
000035
o00013

2200
340G
116G
4486L
410G
4190
4941,
615l
955¢
964F
A

GOSOLD
ICARD

18 Ml Y

0001
0001
0061
0001
0001
0001
0001
8000
00060
0000
0003
0003
0004
0004
0004
0004
0004
0008
0000

-2 XJXTTDETD

000337 247G
000551 353G
Q0065 416G
000147 4501
000316 4700
000740 4v2L
001RTL 499L.
000021 950F
000160 95EF
000124 985F
001327 AL
002113 AR
000021 AXX
000042 COSSUN
000024 DX
000032 FATOT
000013 GI¥IR
000433 HEIOS
000000 IENV



60101
00101
00103
00104
00105
00108
00105
00108
00105
00105
00106
aci07
00107
00107
00110
00110
00111
00112
00113
00114
00115
06116
00120
00122
00123
oni2s
00128
00126
00127
00430
00431
00133
00133
00134
00137
00140
00143
00142
00144
00148
00150
00151

V00444
1 000024
I 00004
I 000017
I ooo000
| nooood
1 oononod
I 000004
1 0004M1
R 000015
R 020107
A 000026
A 000000
R Q0%ats
R 000021
R 005540
R 021647

1=
2» C
"
4%
s%
Bx
T
A%
Be
10*
"ne
LF L)
[ 1]
[E 1
15+
1] 44
11+
18%
194
20%
2\
22%
23
4%
25«
26%
21%
8% c
29
30%
k13
s
N C
hELJ
315
k.1
=
jax ¢
3g*
40¥
A=
424

[ LY
THEY
(S
[
LU
M S
MMH
“EIEH
NAONE
Q
[41)
LY H
SO
TEMAT
TEYLE
L1
R LY

nofry .

LIRS
aaan
[T
LELIEIL )
nnag
uon
LK}
Ol e
nn
non g
nHong
oo
anny
aein
[t ]

0004

EETIIIIEIIL = = = o = w = -

nanoeny
[IHIY Y
agg #
atontn
00tta §0
oaonha
LIPS
noeuagt
LT
nHouo
nenngn
by 2
nong ik
uneodh
LT
a0l AT
aonnng

IFILR oanN b DhGasn Vi AMP o000y 1 OONAa2
TPFHIENT 0004 1 0DO0ZT 10 nHeeY 1 pinotd
" a0oh 1 anonis ¥/ Hone 1 qubb )i
n oo 1 aoooly #9 g 1 snongh
L | 00aN 1 aannni wax Dok ) GRDe 0
MDD 0003 ¥ 0R2 VT SIHL o4 b 000negy
L1 000% 1 000247 MC DO0hH | angonng
MO, f/ooT t B0D0N2 SN a0o0s 1 eaannh
N nono 1 000002 N/ oS ¢+ 0DUnLZ
1 oOn4 H ON00Ie Plisn 0ani H al6eS5T
o 0004 B 021001 US 000y B 0BOne?
HFF? 0006 R QDO444 ~FIL ™ oA R 000107
SO0 o004 -R Q00047 SUN ontly B DUONAO
W™ o003 ® 0OODYY TUIATY 000y R OOOaTT
TIME 0001 H ODONZD TImeXY onoy B 000Gek)
X1 000% R QO0115 WA 2005 H 00D 124
XR 0004 R 000O0D ASK 0004 H 00000
SUAROLITINE CHRIFNV )
PAHAMETFR NGRID= 260D
PARAMETER MMANZ 3, ANMAXNZ 420
COMMON 7 MR 7 M MAN, MODEM  MOLTY, NMODE, SWM NAME, 1EET, FREF, YOUNT,
] ISC, ICARD, 1PAGE , PL P ImD, 516G, TIMED, TIME REMU MTRLN, FPHINT,
2 IIHI-‘HZD,&!N-\.H-IC151,)‘.()(1'),01'(I.'a.l.'n,.'-ll’).-:llnl,I\ll.‘il,Tl'ﬂJﬂl4|,
3 TEMATIZO0, 000, ALFMATI 20,000 ,KNET) DT IM, )
L) ALUNMAX ) AR CAMAX P, AS ORMAX ) GEMIDETRMAY ) | FACNMAX Y, TUOAIAMAY ),
5 U1 2, MMAX T ORENMAR ) OSENMAX D XHOMMAX , AMAY, 10 3, MTRIEAMAX
EXMIVALENCE ARFF) HFFU1)) (REFZ REFIZ))
COMMIN /GEL 7 ASE,YSE,ZSE ASE, PHEL ,THT | BX,BY B2 COSP,SINP PHI,
1 FSECSY AN, AYY ,COST, D0, IV D7, 10, GOF TR,
] COST,FATOT ,GOF IR, GOSN, , GOSOREY, GOSOLA | SUN, SUND, SIASLUN DU SN
COMMON /CHY/ JC,KCMH, NZOREC YD NTIERCD, 60 KLANMPCY 6, 30, X104, 30},
1 NCET 150 XLPCE,D, 2%, 63 ,0000,8,7,25%,6),M1.4700,6)
COMMON /CHZ / SOLANGRID) ML, AW, WHDTHS  HELGS , SFLUX, ALFSIRL
COMMOK 7CHY 7/ NR, NUMZANS  NOLE, DR, TAV EPSFIR, TEMTCLS0)
OMON /CHa /7 AL20) REYOH,TI10) ,THOID)
QOMMON. /CHE/ OHHI3, 4,50 ,08503, 4,510
EQUIVALENCE 1IN42) TSOLAR) {(INCI) IFLR)Y  CINC4) , 1EAMP)Y
DATA IFENY 7 &/
DATA ENV?2 / §HHAMEFR 7
NZ = NFONECIC)
¥ CTLAMP _NE.-21} OD TOD 425
NZ = D
K:=8
425 CONTINE
CALL. TRAMNR
IF (TIME.LE 0.9) RETIRN
CALL, TC2(XD, TCONT)
DD 460 N = 1 MAX
CALL, TRANS(N)
IF €(10) 457,460,430
430 CONTINUE
iF (1SOLAR.FO,-2) G0 TO 444
IF (COST.LE.0.) GO TO 444
CAlLL: SCHEEN
GOSOLD 2 SFIAXACOSTH*ALFSN.
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00153
00154
oSS
ooina
Do15Y
H0157
001 &0
o182
00163
00166
ooy
ooi1to
LUTRA
00172
00173
0017s
00116
00717
eg200
00201
aozo2
00202
00203
00204
00z03
00206
0o2ov
0212
Do214
%021%
00218
o7

00222

00223
00224
00226
00227
002121
00231
00232
002315
00238
00237
00240
00241
40241
00272
00273
9027s
00273
00312
00317
00321
00323
80324
an32s
00327
00332
00313
00345
D034
00350

LR
44
45
46w
ATH
4ns
Ag*
A=
Sl*
52%
53+
S4w
55
56%
EX g4
Suw
29*
60%
6ix
62%
63%
Gax
B5*
11
[ 304
L1123
69%
10%
Ti*
T2
%
Tax*
5%
T6%
T
Tox
19«
RO*
[JE]
L1
LKL
a4z
A%
ags
8T
LT
A9%
80%
21
92>
83
94
95
96%
-3 £
9R¥r
2gx

100+

101%

102+

103

104¢

10%5%

aa2
ada

46

447
44R
450

456

451

470

413

490
a5

QU NY = ALINI GOSN D
GO 1O 446

oL = 0,

Gi i Ny = D,

CUNTENUE

CALL, FFFALN QU8 NI Y

IF CILAME BD, -2 L TO 460
CALL FEIMPZIND
IXY aan 1=y N2

GIR = FLIN, DS
GOHIR = GOFIR » GIR
K=6+1

CALL ALPHALCTHO) Y, ALPHAY
UK, N2z GIH®ALPHA
CONTINLE

CONTIMLE

CAIL. RACKIGIR)

COFIR = GOFIR + GIR

CALL ALPHAL{500.0,Al PHA}
©16,N) = GIN®ALPHA
Gi4,N) = ALENISGDSON,

QSN sS(COSOL + GOSOLDIRASE
OR(NY = GOFIR*ASE

Qi1,N} =2 0.

O(Z,N} = GOFIRGOSO D+GOSOL,

DO 456 '=3|K

QUE,NY = QUL,NY » QLN

CALL TARWIOUL ,NY  TOONIND )
CONTIM

J = lAtNY

o0 4% 131,K

QCI,RY = QU NI®ANE

QT bz QT 1V eQU ], N}

OVCl, 0 T, I04Q0d NY

ARINY z(QU ) NI-QRINI*ALIND ) ZOHIND)
IF (AR(NY 1E.0.0) CALL ALPHALUTOONT ,ARIN) )
CONTINUE

I¥ (IREF.KE.2) G0 TO 470
XO04%) = XNi(})
K(MER = XN(2)
XOUTr = XN(Y)
CONTINUE
WRITE (TOUT) TIME, M, MODECM) MAX , X0, [NV, ENVE, ENVZ2, SIND, TCONT , KM,
|' (QU),NY,QS(NY , ORIND , TCON{N Y  ALIND  ARCN)  N=] , MAX)
1 =1
IS = G4NZ
IPAGE = IPAGE + 1
WRITE (6,950) TiTLE, IPAGE, TIME,REF11),AEF(2) , MODE(M) , ENVE , ENV2
SRITE (6,955) SUND,TAV,EPSFLR
IF CILAMP NE.-2) GO TO 473
WHITE (8,861)
GO TO 4715
CONTINUE
WRITE 46,95R)
DO 490 1Z=y N7
1§ = NTIERCOIC, 1)
WRITE (8,958) 17,BOIZY, TCIZ), IXLAIC, 12, 1T, 1,60, 1T=1, I8}
CONTINUE
W CIRFF.NE.2) 0O TO 614 -
SRITE (6,871) REF1,4X001),0121,4) ,TCONT,REF2, (XN( 13, D=1, 40

114



—_——

H 106+ GO 10 815

C03RE  1071x 674 WRITE (6,951 REFY, HEFZ AINCU TS V], 40 TUINT

003TT  JoRrs BT15 COMTIMLE

00400 109+ WRITE (6,962V0072, 1221 M)

00408 110+ IF (NAME LK D) GO T 479

00410 Mix IX) 477 J=@, NAME

00453 132 41T WHITE ¢, 966 ANAMFCI ) VO, D3, 02), 15

00423  11)3» AT WRITE (6,966}

00425 148 SHITE 16,9660 ANAMRCL) (OPC) i bz, 105

00434 115w IF CIPRINT HO -2 WHITE(G, 95T) HEFOL) HFFLZ)

00441 116» SRO 1F CIPHINTY 49y, an}, 452

00444 117# 4l 1y o= 1R

- 00445 Iine 12 = 82 - 4y

00446 11gs Q0 TO 468

00441 120« 482 14 = Ay

00450 | F{8J 12 = 10-N2

LY ] 122+ 405 QCUNTINGE

00452 t2a» IF 12 .GT.MAND 12 = MAX

004n%4 124 BRITE 46,%65)

00458 125% IF CIPRINTY 439,495, 49}

00461 126% 431 WRITE 16,962 01,121 ,87)

00467 127 492 DO 493 N=21],02 .

Q0472  124a% 493 WRITE (6,9654) N GENODECND TOOMN)  (O0E N, F=), 15)

00504 129% Q0 TO a9

00505 t30% 495 WRITE (4,952)

00507 131w WRITE (6,953) N, GENODEANDY O ) ) Q02 ,N) TCONIND N2 11,120
LLEYS] 132% 498 IF (12 .80, MAX) GO TO 4499

00523 133« I = 1241

o0SZa 134 12 = 12+13

00525  115» IF (12 .GT.MaX} 12 = max

005271 136 IPAGE, = IPAGE + 1

00530 137# SHITE {6,950) Tl'l'lJ-?,lPM;l-f,Tth.ltl-tl"lI).RHNZI.M“,‘IHD,HNH,l-.’!wz‘
00345 1382 IF {IPAINT} 499,495, 49¢

00550 F39= 492 IF (DTIME1E. D.0Y GO TO 4%

00552 140» TIME = TIME ¢ DTINE

00543 141 Tivax)z TIM

00534  J42e DriMEz -},

[.1.L 11 1432 {PRINT = -2

0o3e Tdaw NVM: -2

[[1.53.3 145 00 TO 470

00457 [E] 1) [ A

apssT 141 C SECTION 900, FORMAT STATEMENTS

Q0557 taps ¢ .

00580 149+ 250 FORMAT oMy TIFI‘J.ZH(.HAS.IZN.QHPNJH.H 794 (HR), /F10,)/
00560 150+ b 20X, ZA5, 8H IN A A5, 29MING MODE IS LOCATED IN A
[-1.1-71.] 151 2, 2A6,15H ENVIRONMENT. //)

00548 152¢ 951 FORMAT {2HD 1 2A%, 16X, THK, 9X, 1HY , X, 2SHZ AZ IMUTH CONTACT '/
oosel 153% I EOH LOCATION, 18X, 4SM(FT) {FT {FT} (DEG) TE:
[-T.LTY] 1545 MP / 20X%,3FID.2,2F10.1 774

00581 155 3 40H SUMMARY OF THE THERMAL ENVIRONMENT, [

00582 156+ #32 FOAMAT (al3zZH NODE!  NODE 4] 0 ADW )/

00582 151+ | 4t 32H ND. NAME ABSOR INCID TEMP 1)

005683 158 953 FORMAT (408X, 13,1X,A%,3F6.1) »

00564 158 955 FORMAT (13M  ENVIRONMENT » 17X, IBHSUN ANGILE (DED) = . Fr.2 7/
00564 160% 1 30X, JTHAVFRAGE FLODR TEMPERATIRE (DHO F) =,

00584 181" . ) F1.2, 20X,1RHFLOOR EMISSIVITY =

[LET.¥) 162% 1 ¥8.3)

CO565% 16)» 956 FOHMAT (30X, 04,F11.1,5F10.1)

[ 1'E111 164 95T FORMAT (7/// 2X%,2A%,102H ENVIRONMENT 15 THE SAME AS THE PREVIOLIS
00588  185% ITIME POINT.  SEE THAT PRINTOUT FOR DETAILED NODAL. FIA DATA. )
00567 186+ B5R FORMAY( 7 /25X ,6TH LAMP POWER LAMP LAMP INCLINATI
nose? (138 10N ANGLES, (DEG) /10K, 55H ZONE PER LAMP TEMP THER
ooser 18R% ITIFR TIER 7/ 30X,55H NO, HAH7FTe2 bEg P 1
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169% T2 k) ¥
00570 170 R62 FUORMAT (82X, 22HABSIOHAED  HEAY, BIV/HR ’
00570 1ITie 1110H N AD wALLL T'AL MYrAL, ~HAH SO0 AR na
00510 t12* 2Mn I.H. TANE TINE PONY FONE ;
00%10 [REL, 3 G4H N, NAME TEMP ARSOH INCED 1 AMps ALHEIX) IR
00510  ¥Taw 200 L IX,THBUK GMY, T nlg)
aosN V15% 964 PORMAT (14, 1X,A%5,10F9 1}
00512 116% 965 FUHMAT (IH 777}
00573 111 A6 FOHMYT 483,44, 9%, 1£F9. 1)
00574 1T ST FOHMAT LL2H0 LOUATION UBX, THX, 9%, THY  8X, 251/ AZIMUTIE VCONT
DO4T4 119+ LACY F 26X, AN EFTY 1T Ty 10D e R 7
004574 180% 2 X AS AN, SN2 7 12N AS AN AR 2 S/
00574 (LR 1 A0H  SUNMARY OF THE THERMM, ESVIHUONSEST | /h
00515 Ieg=x Ul FORMATA FROHOLNTS HEATERS ARE MYF O8N M) LSTS WFAT CANCUTATIOANS AW
005718 183 TE TO BE MADE. )
00576 184 [ 1AN)]
END OF UNEVAC 1104 POHTRAN ¥ COMPIEATION, 0 *DIAGNOSTICH MESSMIE(S)
SURSH SYMBOLIC 3 MAR 7L 14:87:10
samst OO0 REUDCATABLE 3 MAR 71 14 ET7:10
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SUBPROGRAM NAME: Subroutine GEOM (ALAMP, BLAMP)
SEGMENT NAME: SuBS2

PURPOSE : Transform the LSTS heater element coordinate data and calculate
the LSTS heater element unit normal vector components.

DESCRIPTION: The GEOM uses the LSTS heater element zone inclination angles
(read into the program by the TVC subprogram on Card F12) to transform
the coordinates and calculate unit normal vector data for use in form
factor calculations.

CALLING PROGRAM: TVC

ARGUMENT LIST:

ALAMP Perpendicular distance of pivot from heater element

center {input)
BLAMP ?ara11§1 distance of pivot from heater element center
input

NOMENCLATURE: The FORTRAN nomenclature listed below is used by the GEOM
subprogram. Also used by the GEOM program are the variables of the CHI
block common statement which are defined with the TVC nomenclature.

-~ COsT - . Cosine of THT2
DELD - Radial distance difference from chamber origin
DELZ " Heater element height difference
I,J,K - Indices
IL .Heater element index
IT Heater zone tier index
1z : ~ Power zone index
PHI2 Heater element azimuth angle, radians
SINT Sine of THT2
THT2 o Transformed heater element inclination angle, radians

17



GEOM SUBPROGRAM FLOW CHART

( Start )

Calculate transformed heater element
coordinates

Calculate heater element unit normal
vector components
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® FOR,* SUBNZ ,SUHS2 31 MR T ja:19;

WNIVAC 1108 FORTRAN v LEVEL 2206 GDI1R FS0LwH
THIS COMPELATION SAS DURE Ow 31 MAR 71 AY 14:19:09

SUHROUT I ME GEYM ENTHY POINT DDOt70
STORAGE USED UIOUK, WAME, LENGTH)

8001 WCUOE 000207

0000  SATA  DDOOAE

8002  *HLANK ORODOO
0003 CHY 015554

EXTERNAL REFERENCES (HUOCK, NAMED
0004 CO%

0005 SN
6006  KERRIS

BTORAGE ASSIGNMENT FOR VARIAHBLES (BLOCK, TYPE, RELATIVE LOCATION, NAME)

oo 000012 106G oom 000026 1120 0001 008104 123G 0000 R 000005 CONT 0000 R DOODDT IEID
0000 R 00DO1D DHLY - D003 R {25404 F1. 0000 1 ao6go0 | 0003 1 200000 IC 0000 | BONONZ2 L
0000 ¢ DDOOD] IT 0000 |1 000D IF 0000 1 600002 J €000 | 000011 K 0001 | 000247 M
0002 I 000001 NOMA 0003 1 000027 MAMP 0003 1 000005 ATIFR 0003 | 000002 NADME 0000 R Q0NO13 PHIZ
0000 R Q00006 SINT 0000 R 000024 THTZ2 0003 R 008540 XK. og03 R OODIIS XiD} 0003 K 000324 NP

S010t - (1] SUHRIUTINE GHIM¢ ALAMP , BLAMP ) 00003740

ool F LI . . ‘

00103 3 COMMIN /CHEZ IC NOMB, NZONEC 32 NTIERE Y, 80 AEAMPOY, 6,30, X000 3, 300,

00103 4t ] NCEY, 15D NLPUS,3,25,8) X1.00,6,3,2%,68),M.0700,8)

00103 B+ € . N

00104 o T=NZONE( IC) 00003810

20105 ™ POy 12:3,1 20003820

00110 an JZNTIFROIC, 12 00003R30

LI} L L DOy IT=20,J 00003640

GO0LE4 10% THTZ=XL(IC, V7, IT,1,5)757, 2958 ’ 000030R0

001158 1114 COST = COSI{THTZ)

o0lL18 12 SINT = BINCTHT2)

00117 I3+ DR1D = BLAMP*SINT+ALAMPE{ | , -COST)

eoizo tax DELZ = ALAMP#SINT-BLAMP#{ 1, -COST?

o012 15+ K=NLAMPLIC, 1Z, IT) - o00038%0

00122 18+ DO ) iL=1,K 000023880

00125 (3] PHIZ = XLOIC,UZ, 1T, IL, 4} '

00128 188 _ XLPCIZ, BT, L 0 P =XLAIC, 12, 1T, 1L, 1 ) -DFLDCOS( PHI 2)

o027 19% XLPCIZ IT, ML, 2):XLAIC V7, 1T, 10, 2 ) -DELDSS INCPHI 2)

0130 20% KLPAIZ, IT,IL,3) = XLOIC, 12,07, 1., 3) + DFLE

0013} 21+ KLPAIZ, IT,IL, 4} = COSTSCODS(PHI2)

[.LTKF] 22 WLPOIZ, IT,IL,8) = QOST*SIN(PHI2)

00133 2)* NLPUIZ,IT, IL,8) = SINT

00134 24 1 CONTINLIE .

oD140 28+ RETIRN 00004020

on14i 28+ END 00004030

END OF UNIVAC 1100 FORTHAN ¥ COMEIEATION, 0 *D)AGNONTICS MESNSMIKEN) . .-

Sups2 SyMHOLIC B9 MAR 71 14:47:58 0 00659572 g4 26 ORI EIFD)
sursz  OnDE RELOCAT ARLE ) 09 MAR T1 1a:et:54 [N UL GTRETA 24 1 ARFSFETHDD

¢ OI6Se4Th ta 15

19



SUBPROGRAM NAME: Subroutine FFLMPZ{N)
SEGMENT NAME:  SUBS3

PURPOSE: Calculate the form factor from a Reference Coordinate System
(RCS) node to each power zone of an LSTS heater element array.

DESCRIPTION: The FFLMPZ subprogram uses the transformed coordinate/normal
vector data calculated in GEOM and calculates the form factors from a
RCS node to each LSTS power zone. The form factor calculation techniques

presented in VoTume I are used in this subprogram.
CALLING PROGRAMS: CHB, CHR
ARGUMENT LIST:
N RCS node number (input)
NOMENCLATURE: In addition to the following FORTRAN nomenclature, the FFLMPZ

subprogram uses the GE1 and CH1 block common variables. These variables
are defined with the SUBM1 (GE1) and TVC (CH1) nomenclature.

B1 Cosine of angle between RCS node normal vector and
heater element energy source

B2 Cosine of angle between heater element normal vector
and RCS node

FA Form factor from RCS node to LSTS heater zone

I, J, K Indices

IL Heater element index

IT Zone LSTS heater tier index

1Z Power zone index

R4 (Distance)4 from the RCS node to a heater element, ft?
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FFLMPZ SUBPROGRAM FLOW CHART

Calculate form factor frém
RCS node to each LSTS |
power zone !

i
1
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® FOR,* SLBNZ,SURSH AWM 1) b ba
UNIVAC 1108 FORTHAR V LEVEL 2206 001« K301
THIS COMPILATION A5 DONE ON 61 MAR T8 AT ta:19:1)

RUHHMITINE FFLMPZ EMTHRY POINT 000200
STOHAGE USED (BLOUK, WAME, LEMITH)

oDt U onnsN g

0000 wDATA Qounas

0002 SHLANML  OUDDDG

0004  GEl 00004}
0004  CHI 035554

EXTERNAL, REFFREMIES (BLOCK, NWER

000%  BLOCK
0006  MERRIS

STORAGE "ASSICANMENT FOH VARIABLES (HLOCK, TYPE, HELATIVE LOCATION, NAMED

600t 000150 1L Gool oooD1 3 V076G L1 ]4]] 00003 114G oont 000055 v 206G no0i B DOROO 1 ASE
0001 R 000006 WX 0003 R 000021 HxX 0003 | 0DOOOY BY 0003 R 000022 Byy oonl / QDODIO HZ .
9000 R 000007 81 0000 R 000010 B2 0003 R 000031 COSP 000% R 000042 X% 0001 R DOD0I1 LOST |
Q003 R DOODZ3 COSTY 0001 R 000024 DX 0003 R 000025 DY 000y R 000OZE DZ 2000 R 00N00Z KA |
0003 R 000032 FATOT 0004 R 025404 ML 0003 R ODOO4 FSF oB03 R ON0OO3E GINIR Q003 R 000040 (XWIRP
00031 R Q000034 GOSN, 0001 R 000016 ((¥iNA 0003 R 000015 GOSMAD oo 1 oonogo | 00n4 1 000000 U
oooo 1 QDOOOG IL. o000l 1 o000zt 10 0000 1 000004 IT otoo | poooor (7 2000 1 000001 4 )
0000 1 00DDOS K 0004 1 Q0D2AT M 0004 1 Q00001 MWMH 0004 1 0OODZY MEAMP onga 1 000005 NTIFR
0004 | 0ODBOZ NIDKE 0003 R 006011 PHI 000] H 000004 PHEY Qo0 B 00O Ra 0001 H 000UEZ SIN
0003 R 0DODAL SINSLUN 0N03 H 0N003T SUN 0DD) R 0000AD S¢ND 00031 H 00000Y% THT1 0004 H 005%40 X1
0004 R 000115 XLO 0004 R 000324 XLP 0003 H 000000 XSKE Q003 H 900001 YSE 00041 R 0DDCODZ 75K '

o101 (14 SURHOUTINE FFLMPZA(N)

00101 &+ C

00103 A% COMMON /GEL / XSE, YSE,ZSE,ASE,FHI1 , THTL, 8X, BY ,BZ,COSP,SINP , PHI,

90103 4% 1 i‘st:tsl,HxK.B\T.wsfl,DI,DY,DZ.IO.(X)FIRP. 09-

a0103 S 1 COST, FATOT, GOF IR, GOSOL. , GOSOLD, GOSOLA,, SN, SLND, 5 INSUN, COSSUN

00104 .1 COMMON 7CHI/ TC,NCMB, KZONEL 1)  NTIFH( 3,63 NLAMP(3, 6,35, X1.003,30),

on104 Te 1 NCA43, 150, M0P(B,D3,25,67,XL(3,8,3,25,6),KL0700,8)

aoios x C

ag10% ge 1 = NZONECICH

00108 1= DO 3 12=1,]

LLIRE 1= FA = 0.

LIRS 12% J = NTIFRCIC, 12)

0013 13* Do 2 1T=1,)

bortre 14% K = NLAMPCIC,I1Z,1T)

ooy 15% DO 1 1Lzt ,K

00122 16¥% DX = XLPCOIZ,IT,IL,0 }-X5E

00123 17 DY = XLPCUIZ, IT, 11.,2)-¥YSE

00124 1H* DZ = XLPUIZ T, 1L, 3)-25F

00125 19% Bl = BX*DX « BYIDY + HZ*DZ

Dol 24 20% IF {BY LK. 0.0 GO TO }

oot l0 21% B2 = -(Dx*xl.Pllz.l‘l‘.ll.,4lom'¢xl.?(lz.l‘l‘.ll...'-hD?xxl.Pllz.i‘l‘.ll..Ml
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Tl 22+ 1IF (B2 LE.0.0) GD TO |
L LK 23 Re = (DN 2+DVRR24D7 ¢4 21002
00114 24% CALL. HLOCK
00118 25% FA = FA ¢ BISRZENLOAC, VZ, 1T, D0 RIRFSECIULN/ TR 1. 14159}
00136 26% 1 CONTINUE
020140 F3 L) 2 VONTINLE
00ta2 1) 1 FLIN AZE = FA
001 44 29+ RETUHN
001 4% anx EMD
] END OF UNIVAC 1100 FORTRAN ¥V CIMPILATION, - D *DIAGNOSTICN MESNAGEIS)
SAMS) SYMRM I . . 09 MAR 1}
SN OO RELOCATAIME : 09 MAR 7)
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SUBPROGRAM NAME: Subroutine FFFZ{N, QT)
SEGMENT NAME: SUBS4

PURPOSE: Calculate the incicent and absorbed energy on a Reference Coordinate
System (RCS) node due to emissions from the thermal vacuum chamber floor.

DESCRIPTION: Using the floor nodal coordinate and radiosity data calculated
in the FLOORN subprogram, FFFZ calculates the form factors, and incident/
absorbed energy on an RCS node from the floor. The program requires
minimum distance of 6" from an RCS node to the floor and sets it to th
value if it is not.

CALLING PROGRAMS: CHB, CHR
ARGUMENT LIST:

N RCS node number (input)
QT Total floor energy abosrbed by the RCS node (output),
Btu/hr-ft2

NOMENCLATURE: In addition to the FORTRAN nomenclature listed below, the FFFZ
subprogram uses the variables located in the GE1 and CH3 block common.
These variables are defined with the SUBM1 (GE1) and TVC (CH3) nomenclature.

ALPHA Absorptivity of RCS node to floor node energy

B1 Cosine of angle between the RCS node normal and floor
nodes

0Q Floor node energy incident on RCS node, BTU/hr-ft2

GOFIR Incident energy from floor on RCS node, Btu/hr-ft2

I ' Floor node number

RR (Distance)4 between RCS node and floor nodes, ft4

aQr Total floor energy heat absorbed by RCS node, Btu/hr"--.ft2
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FFFZ SUBPROGRAM FLOW CHART

For each node

Calculate floor node form
factor, incident energy,
and absorbed energy

Calculate GOFIR, QT
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® FOR,* SUHN 4, SUNS 4

UNEVAL £100 FURTTHAN V LEVEL
THIS COMPILATION RAS LONE (5 01 MAR T AT 14:19:12

SUHHOATIMNE FFFY,

STORAGE LUSED ¢ BLOCK,

EXTFHNAL REFEHEMES (HUICK,

2406 00 IE FADIHH

ENTHY BOINT 000114

000y plbLE ) 000125
0000 *DATA 00002)
0002 vHLANK 000000
0003 GEl 000043
0004 CH} 605140

9005 BIOCK
0008 AlLPHAY
0001 NEHR)S

STOHAGE
000) goc100
0003 R 0Q000S
0000 R 000001
2000 R 00000)
0004 R 000005
0003 R 000D34
9004 I GOO0OD
9000 R do0ODZ
0004 R 000004
0003 R DQOODO
o001 (L)
00101 = C
00103 Ix
00103 4%
00403 5%
00104 L 14
ooiod ™
ani10s A
00105 9
00108 10%
a0107 %
[LIBN] 2%
ootz 13
00313 14
00kt 6 15%
DOIET 16%
00120 11%
00123 1%
o023 19%
ao124 20%
00124 2%

COMMON /GH1 / NSE,YSE,ZSE,ASE, PHI1, THT} , BX, BY, A2, C0%P, SINP, PHI ,

MAME )

ASSTGNSEAT FOH VAHTAHLES

NAME,  LESGTHY

{BLOCK, TYPE, HEVATIVE

0000
0003
0003
@00l
ooo3
odol
0004
0003
0004
0003

LOUAT 1O, WMD)

R
R
A
R
A
R
1
R
R
R

000004
co0007
000042
0000z
000014
000015
000001
000041
000006
000004

ALPHA
By
SN
DX

FSE
[Etats i
NEMZNS
SINSUN
TEMTU
V&K

L1 ]
000 4
[l
0003
0001
oooo
0001
0003
0003
0003

] COST, FATOT GOV IR, GOSOL,, OOSMLD , GOSODLA, SUN, SIND, S INSUN, COSRLN

COMMON /CH3 7 NH,NIMZNS, NODE, DR, TAV, EPSFLR, TEMTC(50 }

1, 0001 00001T tiab
HX D003 R 000021 BMX
HI 0003 R 000011 CONP
ng 0004 R 00000 DR
EPSHLH 0003 R 000032 FATOT
COs0L, 0003 R 000016 GUSNMLA
NH 0004 1 000002 MNE
RR 0001 R {0002 SINP
TAV 0004 R Q03726 THMP
XSE 0004 R DOYIOZ YF

SUBROUT INE. FFFZIN,OT)

[ FSE(S 1 BXX,BYY,COSTL, DX, 0V, D2, 10, C0F Irp,

PARAMETFR NFLA=E50

1, XF(NFLR), YF(NFLR Y ,BFENFLR) , TEMP{NFLR)

DZ = -ZSE

IF {D2.GY.~0.%) Dz = -0.5%

or = 0.9

GOFIR = 0.0

D 3 Izt NDE

DX = XFi))}-XSE

DY = YF(1)-¥YSE

Bl = AX«DX + BY¥DY + BZ¥DZ

IF {BI.LE.0.0} GO TD 1

RR = (DX#42 « DVh42 + DZ#e2)e82

CALA. BLICK

DO : ~RIADZHAF ] IFSECO IO /RR
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000001
nooDe2
[LLLET]
LIl ] P
onnon i3
agonoo
000013
onnoay
00000%
000902

AR¥
By
COsY
m
GO IR

PHI
SLN
THT)
5K

M T

0004
0001
0002
oo
Q004
0003
L LR
1L 0
0004

002514
600010
a0002+¢
000026
0000 )0
0000£7
000004
000040
000070

N l'lz

A
Bs

[ed ]
Dz

U IRP
0
ety
SUND
L)



<h 2 WWFIR = GOFIR + DY
00t27 FEL CALL, ALPHAL CTEME O, ALY
GoEN0 24% UT 1 OF + ER3+N IS
oot F.1d } CONTINLE
00111 26% HETLHMN
00134 27 END
FND OF UNIVAC 1108 FORTHAN ¥ COMPELATION,
Sty SIMBOLAC
SLlse  CODE HELOCATAILE

no004xD0
D *DEMINOSTIC*E MESSMIE(S )
30 MAR T taiT:ond 0 N1z
AP MAR TY 3AD1T:0 1 D2200064
0 02200ht1s
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SUBPROGRAM NAME: Subroutine BACK (QR)
SEGMENT NAME: SUBSS

PURPOSE: Calculate the infrared and albedo background energy incident on
a Reference Coordinate System (RCS) node.

DESCRIPTION: The BACK subprogram interpolates the QBR and QBS arrays to
determine the background energy incident on a RCS node. The background
energy is considered completely diffuse and assumed to originate from
no identifiable direction. The total unblocked view to space, FSE{b),
is used to account for RCS self-blockage.

CALLING PROGRAMS: CHR, CHB
ARGUMENT LIST:

QR | Infrared energy incident on an RCS node (output) Btu/hr
-NOMENCLATURE: In addition to the FORTRAN nomenclature listed below, the

BACK subprogram uses the variables of the GE1 block common. These vari-
ables are defined with those of the SUBM1 (main program) nomenclature.

DPHI Azimuth coordinate difference for PHI(J) values

pQop Intermediate values of albedo background interpolation

Q2 |

DTHT Inclination coordinate difference for THT(K) values, radians
DZZ : Z coordinate difference for Z({I) values, ft

GOSOL Albedo background energy incident on an RCS node, BTU/hr-ft
I, 12 L coordinate interpolation indices for point 1 and 2

Ji, J2 Azimuth coordinate indices for point 1 and 2

K1, K2 Inclination coordinate indices for point 1 and 2

PHI{J) Azimuth coordinate values for QBR and QBS, radians

PHIZ Azimuth angle of RCS node, radians

Qs, QB, Q1, Q2, Intermediate values of the background energy inter-

Q3, Q4, Q5
QBR(I, J, K)
QBS(I, J, K)

polation
Infrared background energy values array, BTU/hr-ftZ

Albedo background energy values array, BTU/hr-ft2
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THT(K) Inclination coordinate values for QBR and QBS, radians

Z(1) Z coordinate values for QBR and QBS, ft.

BACK SUBPROGRAM FLOW CHART

Ihterpo]ate the
QBR array to
find QR

N

Interpolate the
QBS array to
find GOSOL




® FIR * SUHNS, SLESS
INIVAC 3104 FOHTHAN & T EVFL 2206 01 n FRDbrH
THIS COMPILATION WAS DUNE ON 41 MAR 71 AT 1401414

SUMDLTINE BAUK

ENTRY POINT D00340

STORAGE USED (8LOCK, MME, LEMITH}

0001) OO, QDoI62
[iLi1i1H] *DATA ad0ion

0002 *RLA
[1iLi%] Ok)
0004 CHe

MK QRODOD
000043
000170

EXTERNAL REFERESCES (BEOCK, NAMED

0005 MRR3S
STORAGE ASSIGNMENT FOR VARIAHLES (HBLOCK, TYPE, RELATIVE AOCAT N, NAMED

0001 Goo000S 1L, 0001 200121 LIl 0001 o001 32 130, 0001 anooyy M.
0001 000064 TL. o001 000074 9. 0003 H 000004 ASE 0001 R 000O00EH HX
0003 R 000007 BY 0001 R 000022 HYY 0003 R 000010 HZ 0003 R Q0OONY COSP
0003 R 00003 OOST 0003 R 000021 COSTI 0000 R 000016 DPHI 0060 R 000047 DOOP
0000 R 000036 DOD7 0000 R 000037 DIHT 0003 R 000024 DX 0001 H apnos n
€000 R 000015 DZZ 0003 R 000032 FATOT 0003 R 000014 FSE 0003 R 00DODAY GINIR
0003 R 000034 GOSIK. D003 R 00006 GOSOLA 0003 R 000015 CONOADY cooD 1 O0L014 O
0000 1 000023 Iy o000 | Qoooza 12 0000 | oooo2y ) 000D | 000022 .2
9000 | 000026 K2 000N R 00000% PHI 0003 R 000013 PHII 00031 R 000004 PHIY
0000 R 000015 OB 0004 R 000000 OHR 0004 H 000074 ONBN 0000 R 00OD4Y ON
0000 R 000010 G2 0000 R 0000)3) O3 0000 R 000032 Q4 0060 H 000OD33 O%
0003 R 000012 SINP 0004 H 00N04) SINSUN 0003 R 000017 MM 0001 R 000040 NUND
0003 R 000005 THTI 0003 R 000000 NSE 0003 R 0000G) YSE on00 R QOLODO P

00101 1% SUBROUT INE RACK{OH )

001013 2% DIMENS IO Z431) ,PHIC4) , THTI%)

00104 I COMMON /GEY / XSE,YSE, ZSF, ASE, PHIY , THT1, 6N, BY, B2, C0SP, SINP,PHIT,

00104 4% 1 FSFI(SD.BHK.HW,Q)STI,DI.DT,DZ.IO.(!JI-'IHP,

00104 % 1 mST.I-‘A'IUI'.(IM-‘!ﬂ.GTSCI..GOHJI.D.GDSOIA,SLN.S(M.SINSUN.COSSL‘N

[ 1]:3.3 (1] COMMON /CHG/ OBR(3,4,5),085¢3,4,5)

[-[3 5411 T DATA (Z(1),0=1,3)7 },,3.,5.7

bo110 (2] DATA (PHI(F) Iz1,4) 7 0.,1.5T08,3.14159,4.71239 /

00112 [ 1] PATA {THTI(I),1=1,%) / ~1.5708,- . TA%4,0._, .7834,1.5708 7

00114 10% DATA DZZ,DPHI,DTHT 7 2.,1.5708,0.Ta%4 /

00114 11 ¢

Q0120 122 PHI2 = PHIY

oat21 13 IF {PHIZ.GE.0.) GO T0 3

00123 V4% I PHI2 = PHI2+6,28318

00124 15 IF {PHI2.LT.0.) GO TO 1}

[.LiY 4 ] [T 3 J1 = PHIZ/DPHI + 1,

aniz? 11% J2 = J1 o+ )

eo130 18% IF o LT.4) G0 TO &

00132 10 Jb o= 4

00113 20% J2 =1

130

L MW 1

ono}
oon 3
ono s
o000
a0y
0003
Q008
0000
0000
onon
0000
0nno
(LR

agno 47
agunZl
000042
00004D
0U00 24
000030
oono2Y
onongs
oooozo
ooDnzy
000034
6oon0?
oonaae

s 1".

5.

B
COxssL S
TaNYF
b7

GA¥ FRP
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PHI 2
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<1 21 ROIY =UTSE-1. /DAL « 1.0
00135 2 12 = L+ |
Q0136 2% I CLE L UE Y G0 T0
00140 24 [ 3 I |
o141 F1L) 12 =1
0042 26% GO T 9
00l 43 F3 L T HF (AT ) G0 TO 9
001 4% It =13
00146 29* 12 =3
00147 kLT 9 K1 = (THTL«OPHI /DMWY + 3.
00150 LTE Ke = Ky ¢ 1
LTIEY] ias I¥ (KI.GT.0 GO TO N
00153 3 Kl = %
00184 Jan Ke = 2
00155 I5e GO TO 1)
00156 k1. 11 IF (K). LT 5 GO TD 13
Do160 kYL Kt = 4
[ 111 9] JA% K2 = 5%
00162 9% §3 CONTINGE
o016} 40* O1=0BR(VE,J), K1 P CORRETY 01 KZV-ORRLTY Y K3 ) 1E{CTHTL -THT(K) ) )/ 0THT
00164 41 02=0BR1 14,2, K1Y+ (QHRT11,02,K2 3 -QRR{TT,J2 K1 ) 1% UTHT) -THTCKL ) 1 /DTHT
00365 42 . 01=01+1Q2-01=(PHI2-PRI{J} }) 7 DPHI
00166 41 O4=ORACI2, H K1 b+ {ORRUIZ, DT K2 P -QBRCIZ, J1, K1) I (THT) - THTLK1 } ) /DTHT
00167 A4k Q5=QHR{12,.02,K1 0+ (OBRE 12,02, K2 P-0RRC 12,02, K10 I CTHTL -THT LKL 2 ) /DTHT
00170 45% 0604+ (05-04 )« PHI 2-PHI t.J1) ) #DPHI
00171 ab% OR={Q6-011*(Z5E-Z111))/DZ2Z+03
00172 AT 08 = GHS(I1,J1,KY)
00173 4R poODZ =40RS¢12,J1,K1) - OR)/DZZ
0OIT4 49" DODP ={QRS{11,J2,K1} - QHI/DPHI
00175 50% DOUT =1ORS411,.01,K2) - QRY/DTHTY
00178 51 0S = DODZ*(ZSE-Z(11}) o DODPR(PHIZ-PHE(JL}) & DODTHCTHTI-THTIKY )}
00171 52 GOSOL. = QS + O
00200 53 OR = OR*FSE(S)
00201 S4n QOSOL, = FSELS ) »00SOL
a0z02 (11 RETURN
00203 56« FND
END OF UNIVAC 1108 FIMTHAN ¥ DXMPILATION, 0 *DIAGNOSTIC* MESSAGEIS)
SRR SYMAOE.IC $0 MAR TO  10:1T7:33 O 01443616 4
Spss QNE REXOCATARLE, 10 MAR T0  10:87:33 1 01445216 24

0 0445266 14
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SUBPROGRAM NAME: Subroutine FLOORN (IC, IFLR)
SEGMENT NAME: SUBSé

PURPOSE: Calculate the chamber floor node coordinates, temperature, radiosity,
and average floor node temperature.

DESCRIPTION: The FLOORN subprogram divides & circular chamber floor into
polar coordinate nodal areas, determines the node coordinates, assigns
node temperatures, and calculates the nodal radiosities. The node tempera-
tures are either input (via card F8 in the TVC routine) or are calculated
based thermocouple data input with 1inear interpolation for the node
temperature - location. The exact thermocouple locations are defined for
the MSC and LTV chambers in Appendix D of Volume I. The chamber origin
and floor origin are assumed identical,

CALLING PROGRAM: TVC
ARGUMENT LIST:

IC Chamber index {input)
=1 MSC chamber
=2 LTV chamber

IFLR Floor node input index (input)
=0 thermocouple temperatures are input, stored floor
data to be used
=1 Node and node temperatures are input

NOMENCLATURE: In addition to the FORTRAN nomenclature dictionary listed below,
the FLOORN subprogram uses the variables of the CH3 block common statement.
These variables are defined with the TVC subprogram nomenclature.

A Floor node area, ft2

ANGLE Floor node azimuth angle tocation from chamber origin,
radians

GRAD Floor node temperature gradients used in linear inter-

GRADT, GRADZ, polation of floor thermocouple data to find floor node

GRAD3, GRAD4, - temperatures

GRADS, GRADS6,
GRAD7, GRADS

IC Chamber index

IFLR Chamber floor input index
I, J, JL, Indices

K, KL, ML,

N, NL
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NODE
PI

R
RAD
SIG
TAV
TDUM

TEMTC(J)

TEMP5, TEMP6
TEXTi, TEXi,
XT, YT

Number of floor nodes for this chamber floor

1

Floor node division radius from chamber origin, ft.
Floor node center point radius from chamber origin, ft.
Stefan-Boltzmann constant, Btu/hr-ft2°R4

Average floor node temperature, °F

Dummy temperature array used in interpb]ation of
thermocouple data to find floor node temperatures

Thermocouple temperature data, °F

Dummy temperature values used in interpolation of
thermocouple data, °F
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100

FLOORN SUBPROGRAM FLOW CHART

Start

Caculate NODE

Calculate floor node
temperatures thermo
couple data for
MSC chamber

200

Calculate floor
node temperatures
from thermo couple
data for LTV ‘
‘chamber

300

Calculate floor node
coordinates and radiosity

Calculate average floor
node temperature
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@ FOH, * NUHSe, SHRSG

UNIVAC 1108 FORTRAN ¥V LEVHL
THIS CUMPILATION WAS DONE UN 10 MARTTI AT 14:19:16

SUBHOUT INE FLIXHN

STORAGE USED (HI(OUR,

EXTEANAL REFERFERCES THIUICK, NAMEDY

000 OO0
0000 “DATA
boo2 AHEANMK,
0003 CH)

o004 CUS

oDes. S

IN

DOOE  NERRAY

STORAGE
0001 000024
o001 001272
0001 001554
0000 R 001210
2003 R 000005
9000 R 001170
sooo 1 ootzot
0000 1 001204
0003 1 000001
0003 R 000004
0003 R 000006
0000 R 001160
0000 R 001152
0000 R 001146
oolO}Y I*
0010} * ¢
00103 Kt
00104 e
00104 5%
00105 b*
00108 1
00108 er C
o0kEL o
ooLt2 0%
o0tr3 ti*
00114 12¢
00120 13>
00121 V4%
00324 15
(11F1] 18%
00121 11
00130 188

1220
neG
407G

A
EPSFLA
GRAD4

'

M.
NLMZNS
TAV
TEMTC
TENTS
TEXZ2
xT

2206 001k Feulwh

onZteld
001334
L GLELLT
[LUERES]

0001
0001
0001
0000
ooco
ouGo
0000
ogoo
0000
oonn
0000
0000
onoo
0003

ASSTGNMENT FUR VARTAREES

ENTHY PUHNE 002142

NAME, LENSGTN)

(HLOCK, TYPE, RELATHVE

001542
001335
001724
ootzin
oolzon
noliTi
QotL44
oBLITe
001143
000000
004154
001164
LUIREEL]
00i302

124l
e
44010
ANGLE
GRAD
GRADS

SURRMRUTIRE FLOORNL IC, IFLR)

PARAMETER NFLR=650
COMMON 7CH3 7 KB, NLMZNS, NODE, DR, TAV  EPSFLR , TEMTCA 50
1, XFINFLR),YF(NFLAL, BFINFLA ), TEMPONFLR Y BETA
DIMENSTON TDUM{$10}

DATA SIG,PI/0.1T13E-0R,3. 14189 /7

TAY = 0.0

NODE = NBENUMZNS

IF (IFMLR.GT.0) GO TO 10D

IF(1C-2}) 100,200,300
100 CONTINUE

DO 103 J=i,32

103 TEMTCLJI F=TPMTCC) 1+ 460,

o000l
oool
o001
0003
0000
o000
0000
0003
6000
0003
o0o00
000D
0000
0000

TEMTCLII ) = CTEMTCL I J+TEMTCLL 23072,
TFMTCL 4 Pz I TEMTCL IR Y+ TEMTCII2 ) ) /2,
TEMPCOMA Pz TEMTCU 25 Y+ TEMTC( 260 ¥ /2.

-

LOCATION, NAMED

004545
o0151%
0DLTA
0050140
noIGS
00LYT2
001202
oonooo
001205
00126
00i15%
001182
001141
004147
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1268,
1570
495G
HETA
GHAM
GRADG
JL

LL ]

R
TEMP
TEXNT2
TEXT?
TEX42

o001
o001
ool
0001
ohao
Qo
oto0
[3411]
oooo
0000
ouon
ogoD
0000

oD155¢2
0oisgz
[ { P FL]
[ FAI R
(LD RE T
op111}
OD1164
001175
001208
00111
001156
noLEey
0015

2004,
1640
aTMi

GRAD2
GRAT
N

™
RAD
TEMPS
TEXT
TEXTS
TEANI

) MW T4

0003
0001
oony
0003
0000
LT
0000
o004
0000
0000
0000
0000
0003

EXXLXET==TID

002005
00E52S
002045
0000032
00V 167
0OLITA
005201
oonnn2
001442
001200
00N ISy
001150
000070

| X A

inol.
G
4155
1
GRADS
GRADA
.
MO
sS1G
FEMPE
TEXTS
™wN2)
Ay



X TIMEICT 36V 2 A TEMTC (R« TEMTCL2T P 172,

ooL32 FLE TEMTCI AT )2 CTEMPCC IS« TEMTUC 2R D/ 2,

onll3 FAE] TEMICLAR I I TEMTCL 10 Y+ TEMTCL 2010 2 2

00134 22w TEXAL2CITEMTCC 20 =TFMTCC5 ) 72 3% b +TEMICH 4510
ooias 2.1 IT:HI'I‘I-M’ClIH-TEN’I‘(T(IH))IﬁZ.THAS,&'I'I-Nﬂ?l.ul'l
00138 2an YT-COUTEMTCH A3 =TEXALY/2T 1545, ¢TER4Y)

o017 25% TEMTCL AL = UXT#YT Y/ 2

QD140 26+ TENZ = UITEMICOI I =TEMTUC 34 24 1, G4 0%  TH+TEMICE 1)
to1 s 2T TENAZSUATEMTC 20 -TEMPUC G £ 2 o) 83 THEMICK E5
D0142 2h KTz CCTEMUCH 2o TVEX2N P 75T 1kahh, «TEXZY)

00143 29» YTzOUTEMICE 2V -TEXAZYZ/ 10 Y45 +TENA

00144 30% VEMIC A2 24T T 72

00145% Iy TENZZAATEMTCE 24 -VEMICC LG by 920 THeTEMIC 1Y) )
001486 J2* KTz OUCTEMTCL Y Y-TER22 783 124 +THENZZ)

20147 kEL ATz CCTEMICEL P -TEMIUC 2N YA AT 2 g o TEMICL 2] )

Q01%0 Aax TEMTCLAX) N T YT/ 2.

e01M 35> TEXS LS AATEMTCCYAI-TEMICUI T A0 1724 S0+ TEMPUEETY
00152 6% ATz CTEMIC 43 -TEMILIC AT YA 66, 32445, «TEMIC(1TD )
90153 37> YT=CUTEMICCA) -TEXAL 3723 TI*4%  +TENH]

00154 Ir* TEMTCO 44 ) (R T+YT} 2.

20155 39* KT=CUTEMTCAS ) -TEMTCCUI6 2 2/ BT, 1oad, «TEMTCLI16)

00156 40% YTz (ATEMTCUS) ~TEMTCO1 7)) /03, pali, +TEMICL 172

00187 41% TEMTCL 451 {XT+¥T}/2,

00160 42% XTzA{TEMTC(G) ~TEMTC(22Y) 7R3, 1 %37 +TEMICIZZ)

00161 43% YTz UTEMTCUE ) -TEMTC( 23 ) 737, ¥4, +TEMTCL 2 1)

00162 4% TEMTCL{46)=(XT+YT) /2.

00163 45% TEXTIS(ATEMTCIY 1 ) -TEMTCLIA /], 252%] A 3+TEMTCH 33}
00164 46% TEXT2=4{TEMTCII4 ) -TEMTCC192 ) /1, 32 1%3_TH+TEMTC(19)
a018% AT TEXTI={{TEMTCOAY ) -TEMTCC(42)) /), 172%)  00+THEMTC1 42)
00168 AR¥ TEXTA=({TEMTCT 35V -TEMTC( 2003172, 5R)%3_T5+TEMTC( 20
00187 49% TEXTS=({TEMTCOI0) -TEMTC(IGE N ) /1, 5)%]), +TEMTCL 26)

3.1 19%

00170 50% TEXTE={CTEMTCI 37 -TEMTCL 160 1/}, 5% +TEMTCL16)

0017 51 TEXTT={ A TEMTCH 44 ) -TEMTC( 451171, 5193, +TEMTC(45)

00112 52% TEXTA=C CTEMTCI 3R ) =TEMTCUY T /3. 3T 1% « TEMTC (1 T)

001713 53% TEMTCC40 ) = A TEXTY + TEXTZ ¢ TEXT 3+ TEXTA+ TEXTH + TEXTH+TEXTTs TEXTA I/
00174 4% TEMPCY Yz COTEMTGLY ) =TEMTC 401 27 BR3¢ 25 +TEMTC40)
00318 85% TEMPUCBY Y= COTEMICE 330 =TEMTCOI L Y 3/7), 2508 1 T+TEMICI1Y)
ooite 56% TEMPCOIZE )= CATEMTCI 33D =TEMTCE F1 D /1. 250% 8T+ TEMTCI 1))
001 TY 57% TEMPOERY Y= COTEMICI AR -TEMIC 1 33/ 1, 25051 QT+TEMICIIL}
00200 8% TEMPC 241 =0 ATEMICCEID-TEMICU 371, 1T 0%, 42+ TEMTCI 33D
00201 (11 TEMPC 301 F=CCTEMICHE3)-TPMICIA310/1, 1708, 02+ TEMIC(13)
00202 60% TEMPCI&Y = CTEMTCL L4V -TEMTCUE N /L §TI%, 28+TEMTCIN )
00203 (Y} TEMPCA2Y y=COTEMTCI 14D -TEMTCU1 30 0/1 . 86704 T8+ TEMICI § 3)
00204 62% TEMPCABT F=CCTEMTCT L4 <TEMTCI[ 30171, 87001 25+TEMTCL1 )
0020% 63% TEMP(S4T P COTEMTCO L =TEMICILI3) ) /1. 8TI1 TS+ TEMTCLEY)
00206 Gax TEMP{9) 2 CTEMTC 340 -TFMTC (401 ) 71, A3)% 25+ TEMICI 40)
00207 65+ TEMPIBO P { CTEMTC 34)-TEMTCI40) ) /1 830 % _ 15+ TEMTC 40)
00210 66% TFMP (1291 COTEMTC(34)-TEMTCI40) )71 . 83)%1 . 25+ TEMIC(40)
0021 87% TEMPLSA0 b= CTEMTC(34)-TEMTCI401)/Y, 83)%1 . T5+TEMTC(40)
00212 (11 TEMPUZ40 = CCTEMTCU19)-TEMTC(34)1/1.,92)% , 42+ TEMICL 34)
00213 9% TEMP{309) s (TEMTCUI9)-TEMICI34) )7L . 02)1%, 02+ TEMICI 34)
00214 10% TEMP (I8 ={ (TEMTC(19)-TEMTC(34)1/% ,D21%1 , 42+TEMTCI 34)
00215 = TEMP{ 429) =TEMTC{1%)

oo216 124 TEMPU4BG) = C{TEMTCL 24 -TEMTC{19) )/, 92 1%, S0+ FEMICA 1 0)
00217 73% TEMP1S49) 20 CTEMTCC 242 =TEMTCUCIR) )/ . 92 )% . +TEMTCL 1 0)
00220 T4% TEMP{EB) S COTEMTCL{ A1 }=-TEMTCI40)2) /1,830 %, 254 TEMTC{ 40)
0022} 15% TEMPUT6)=COTEMTCC 41 }=TEMTCA40) )/, B3 )%, TH+TEMTCL 40)
00222 T6% TEMPLLAB) 2O UTEMTCE 41 ) =TEMTCC 40 1)/ . 83)%1 . 25+ TEMTC( 40)
00223 7% TEMPUIO6 )20 CTEMTCC 41 1 =TEMTC A0 ) ) /1, A3 )%, 15+ TEMTC(4D)
00224 8% TEMPU2SE)=C ITEMTCC42 ) -TEMTCUA1 D) /1 . 11)%, 424 TEMTC 4 1)
00224 T9* TEMP{I1 6= COTEMTCCA2 ) =TEMTCCA1) 371 . 17)%_ 92+ TEMTC41)
00228 RO* TEMPUITE = CITEMTCL 43} -TEMTCC42) 3741 . 5%, 25+ TEMTCC 42)
00227 Mix TEMPL426) = CITEMTCOA2 H-TEMTCUA2) )71 . 50% 1N ¢TEMTCC42)
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10
00231
00232
00233
00234
0023%
00236
00237
00240
oozal
00242
00243
00244
002 4%
GoZ 46
00247
oe2ho
00251
00252
00253
00254
00235
LLrs
00257
00260
002el
00262
on263
00264
002635
00266
00267
ooz70
00271
00272
002173
o024
00274
bo2te
90217
00100
oplol
00302
20303
oo30s
00305
LAY
00307
003t0
oDt
onliz
onita
00314
00315
00320
toi2t
00322
00323
00324
003125
00328
o032y
00310

R
B
e
85
HER
A%
Hpw
o
B0
B
22
"
Dax
8%
a6
97
oun
99%

1004

101+

102

103*

104%

105

106%

107+

toss
109+

Los

1lie

12

13

Fhan

115

116

"M

118

119

1204

121

122%

123+

124

125%

126%

121

1264

129%

130%

(E1E

132%

133

134¥

L35

136%

137%

136%

139%

140%

141%

La2¥

143%

)44

TEMPLA96)T CUTEMTCTI 430 =TEMIC (420271 SR 26+ TEMIC4Z)
TEMPLAHEI St ETEMPCL 43 =TEMTUCC42) 3t _ 53w TS+TEMIC1 42
TEMPC 2R 2L ATEMTCL IS D =TEMTCIA0 Y2 N 2T e 25U T )
TEMPO AR ) s COVEMICE ARV =-TEMTTCA02 341 1718 TReTHFMICL AN

TEMPCL A S CETEMTCA 20V -TEMIUL 4521/ 2,
TEMP( 20412 CETFMTOCL 20 D -TEMICE 38072,
TEMPL2E 42 LITEMICT 20V -TEMICL 4RV EAZ
TEMPL 1240 = UTEMILL 20D - TEMTUL A5 07 4,

TEMPC IR =L ETEMICE 21 D -TEMIC 20027 )
TEMP a4 2L UTEMPUL 21D -TEMITCI 20D ) 2 )
TEMPLSDA =L ETEMILC 2 D -THMIC 200 0 A )
TENPLSGA )z LOTEMTCL 21 ) -TEMITE 207

TN E A LW LY
Yo Ru e THEMATL §5%)
o) DM TEMTUL 4%
e RREEMITLES)
LAAYS GReTEMICC 20D
LA RACERMIUL 200
LAV E B e TEMECH 20D
CAAYe L RAsTEMRLS 20D

TEMP LR )= CAVEMTCCE0 ) -TEMIUT A0 1) S de 250 TEMICLAN )
TEMPLON b= 0 A TR AR D -TEMTULIO N b7 920 T -THEELOID)
TEMPOIST V= CTEMPCEAG ) -FEMICE AN 7 G20 G FRMTUCLID)
TEMPCZY L = (U TEMTUCA I -TEMTUL 46 ) 1/ S0 2R TEMTULARD
TEMPLZT I = CUTEMTCC R E-TEMICE 161178 e TR« TEMICL G}
TEMPAEIEICUCTEMTCUR D) =FEMICH 360171 . 52%] . &5+ TEMIUL 16)
TEMPCZON P2 LTEMTCCT F=TEMIC U} D/ § 5% 25« TEMTC (4}
TEMPCAS I IO ATEMILCT) =TEMIT ORI 171 51, 154 TEMTL(R)
TEMPASEE s CITEMTCLT I =TEMICIR) D/ 509 25+ TEMTC(H D
TEMPCST IS UUTEMTCC T 3 TEMTCIR D I/ 50 TS5+ TEMICOM)
TEMP(30 )z LTEMTCC AT Y =TEMTCLA0 M /1 S0k 25+ TEMTU 4D}
TEMPCOQ) L UTEMICE 3T Y= TEMTCI 4O D7) 5% TS5+ TEMTCC40}

TEMPCES9) 2 CCTEMICCAT ) -TEMICI 4011/,
TEMPCZU0) = CCTEMICO16 3 -TEMTCL 3T 1/} .
TEMP{279) 2L CTEMICC16) -TEMTCLIT /L,
TEMP{339) 2 L (CTEMTCC 16 -TEMTC(3T 11 /1.
TEMP{399) z ( LTFMTCL 21 ) -TEMTC(16 1 }/§ .
TEMP{AS) LU TEMTCR 21 ) -TEMTCI 161 47§,
TEMPIS19)=( (TEMICL 21 }-TEMTCI 363 )71 .
TEMPCSTO) T OTEMICE21 - TEMTC(Y6 ) /L.

5)«) 25+ TEMTCC40}
504 _ 25+ TEMTCL AT
S _THReTEMTCLAT?
501 . 2R+TEMICLIT)
S 25+ TEMTCL16?
51k TReTEMTCL16?
S, 25+ TEMTCLAG)
5145, THeTEMTCI1E )

TEMPL AG )z COTEMTCE 44 Y -TEMTC40) 171 5% 25+ TEMTCLADY

TEMPLLD6 =L CTEMTCL 44 -TEMTCI 40V ) /1.
TEMPLEEE ) = ((TEMTCOA4 I =TEMTC LA )/,
TEMPL 226 s CCTEMTCC AR Y -TEMTC (4402 ) /1,
TEMPL 286 ) S CITEMILCCAS Y <TIEMTCL 440D /L,
TEMP{ 3480 2 ( CTEMTCEL A8 -TEMIC O 440 )/},
TEMPL 406 )z (LTEMICLAB Y -TEMTC L 45 M/,
TEMPC 486D = LITEMIUC 4B -TEMICI 4501/,
TEMPLS2E) = (UTEMTCL 4B M -TEMICL 480 /4,
TEMP{ 566 )2 (TEMIC( 4B ) -TEMTC (4531 /4,

Sie TH4TEMTCL A0 ?
She) 20+ TEMTC 4D}
81k, 25+ TEMTC 44}
S0 TH:THEMIC 44}
K)o L. 25+ TEMICL 44 )
Al 25+ THFMICI 4% )
S1e, TASTEMTCC 4%}
SIEL, 25 TEMTC( 4% )
SVg . TH+TEMTC 4D}

TEMPLB4 )= CTEMICS IR Y -TEMTC(40) D /4 R3)I* 25 +TEMTCL 40}

TEMPLLI4)sCCTEMTCS IR} -TEMTCI40)) /L,
TEMPL§ T4 )= LCTEMTCL 38 ~TENTC (4002 /),
TEMPE234) = (TEMTC4 I8} -TFMTC( 40}/ §
TEMP( 294 ) =C(TEMTC(11 ) -TEMTCLIB )/,
TEMP{ 3541 =0 ITEMTCA1 T} =-TEMTCL IR ) } /.
TEMP(A14)=({TEMTC(23}-TEMTCI( )T ))/}
TEMPL4TA = (ITEMTCL{2)-TEMTC( 1T ) )/}
TEMPLS34 )= CCTEMTCA 23 -TEMTCI 1T} ) 7}
TEMP{594)=CITEMTCA 23 ~-TEMTC(1T)) /1
TEMPL{BOY ) =TEMPIGA1 )

DO 145 K=),600,60

GRAD] = {TEMP (K+8)=-TEMP(K}}/7. %
ORADZ= (TEMPIK+15)~-TEMPIK+8)1/7 .8
ORADIz (TEMPIK+2) ) -TEMPIK+15) ) /7,
GRAD4= (TEMPIK+ )0} -TEMP(K+23) 31/,
CRADS=(TEMPIK+ IR ) ~TEMPIK+30) }/T.
ORADE= (TFMP(K+45)-TEMPIK+ 3R }/T,
CRADT= CTEMP(K+ 51 ) =-TEMPIK+45) } /7,
CRADAR={TFMPIK+E0)-TEMPIK+53) } /7.
D0 166 J=i,8

B AAAN

BV THTEMICI40}
B3], 25+ TEMTCL 40)

JRIVET TETEMTCI40)

LT7)%, 42+TEMTC{3R)
ET ¥, G2+ TEMTCLIA )

L50% 25+TEMTCILT)
B TRATEMTCOY T
50y 25+TEMTCCYTY
LS)VEL TS5 TEMTCOIT)
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93
00334
00335
00336
00337
003140
00341
00342
00343
00344
0034l
00348
00347
00150
an3s)
00352
20154
00156
40361
00363
00366
anamn
00372
00375
00376
00317
00400
00402
00404
00405
00408
00410
00413
[ LY TR
00418
00418
co4LT
Do4azo
0042}
Q0422
00423
Q0424
00425
0D 426
00427
00430
00431
00432
00433
00434
00415
00438
00437
00440
00443
00444
G0a47
00450
00 as1
00482
90453
00454
00455

145%
146%
147%
L E LY
Lage
150%
151%
L LT
5
14w
155
156%
15T
| LT L]
159
160*
161
162+
163%
164%
165%
166*
167
16@x%
169%
170%=
171%
172%
173*
174%
115«
116+
111*
1782
119
180+
181%
1A2*
[ Lk L
184%
afj*
1R6x
187%
FRA
189%
§90*
19%
192%
193
194%
195%
196%
197>
198=
199%
Z00%
201¥
202=
203
204
205
206w
207*

106
105

1217

123
124
126
823
200

203

NLstK+f=1)
TEMPANL D =FEMP (K ) +GRAD > L0 - 1)
MLsiK» b T)
FEMPUNL Y = TEMPAK 48 ) +CRADZ* L1 )
KNLz{K+Js1 4
TEMPINL I zVEMP IR« 150 +GRADA® 0D - 1)
KL=t(Ke e 22)
TEMPIKL IS TEMPOK + 23V oGRADG %L1
M=iK+d+29)
TEMPINL Y =TEMBELK + 30 ) «GRADG® ()= )
M{Kede3T)
TEMPINL Y zTEMP (R W ) o GHADE® (-1 )
Nlsthedend)d
TEMPUSL Y =TEMP LR 45 ) +GRADTRLI-1 )
MLoiKeds82)
TEMPORL ) = TEMP UK 53 ) «GRADR (-1 }
CUNTIME
DO 127 Nzl ,600
TOUMINI=TFMP(N)
Do 12% J=1,600,60
B0 126 K=1,60
NLzK+J~-1
IFI56-K2124,023,123
TEMPINL ) sTOLMINL+ 4 )
GO TO 126
TEMP{NL)=TDXMINL-56)
COKTINLE
COSTINLE
00 TO 300
CONT INUE
DO 203 J=1.8
TEMTC(J ¥y =TEMTCI.J ) + 460 .
TOLMO4 = TEMTCIT)
TOLMIS ) =TEMTC{ )
TOLMI g ) =TEMTC{ 1)
TOUMIT = TEMTCU 2)
TOAMOR) =TFMIT{ 1)
TOLMI9) =FTEMTC L 8)
TEMPS=CEUTIAMET)-TINMIE )/ T I% 2T V4TIAMIB)
TOUMIZ) = (CATEMTCUR ) -TEMPS )/ BRI _S41+TEMTCLS )
TEMPE=(TOIMI T+ TTAMLADI ) /2,
TOMLI) = {TLATENTC(S ) -TEMP6) /2. 000% 521+ TEMIC( 6 )
TOUM L) =(ETDUME ) -TDAMIE ) 2 /4= T5) )%t . 21 «TIAMC(T)
TEMPUD) = (TDLMC G -TDUMI ) )/ S 1k 254TDUML | )
TEMPLRI0) =t {TDAMOZ)-TD{M{1 33/, 77 0% 25:TDAM( |}
TEMP(ITIZ((TDUMCT)-TIRMIE)) ‘. T1 )k 25+TDLMIG}
TEMPLED )= CCTDUMCZ)-TDXMI1 2}/ . TT 1 _75+4TIAM( ) }
TEMPLET)=(ITORMCR)-TDIMIT) )/ TEI®_D4+TDUMLT)
TEMPOS0) = A CTDUMC 3 -TIRM( 2307 @1 2%, 4B+TDUMI 2 }
TEMPLOT )= ((TDUMCR)~TDUMIT Y )/, T5 )% S4+TDIMIT)
TEMPUI 200 =4 (CTDUMC A ) -TIXME3 21/, 31 2k, 1 T+TDUM( 3)
TEMPL127 220 CTDUMSS) -TDXLMU B Y )/, 45 1%, 20+ TDUMIH)
TEMPU150 =4 (TDUMS S ) =TIRM{ 4 )/, 45 1% _25+TDUMI §)
DO 243 K=1,150,130
GRAD=(TEMPIK+5 )} -TEMP(K+29}) /1. 5%
DO 241 J=1,7
Jl=t{KsJ-1)
TEMPOJIL Yz TEMP (K +29 ) +GRAD]
KLz{K+14~J)
TEMP(KE, ) =TEMP1L.IL}
TEMPIK+ 14 =TEMP(Ke2%)
NL={K+14+J)
TEMP ONL = TEMPAL I
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6 20n#* MLziKeZq-02
00457  209% 241 TEMPEML Y =TEMPIILY
00481  210* 247 CONTIALE
00483  211% 300 COMNYEME
00464 212w R =z=90.
[LX13] FiR L HETA = 2.%PI/NB
DOABE 234w RAI} = 0. GE6H*DH
D046T 215+ 1w L1, NUMZAS
00472  216¢ A = HETAY(HsDH*0, 5HDR
00473 211 AMGIY = 0.
00474 2qus’ TR BN 1
0B4TT  219s AMUE = ANGLE & BETA
00500 220+ K ozh-)IeNIb o 0
a05m 221w WFIRD = RADRCUS AN Y
o0N0Z 222+ WFIKT 2 NADSSINGANGLE D
00503 221+ REGKT = FPSFT RS IGHAYTEMPUR b er 4 P L
00504 224 TAY = TAV + TEMPI(N)
Q050S 225+ T CONTIUE
00501  226% R=R s+ DN
00510 221 RAD = R + DHeD.5%
80511 224 @ OONTIMLE
00513 229+ TAV = TAV/NIDE = 460.
00%14 220 RETLRN
00515 231w END
FND OF UNIVAC [10R FORTRAN ¥V COMPLLATION,
sunss SYMBOLIC '
SUBSE  OODE RELOCATARLE
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SUBPROGRAM NAME: Subroutine SCREEN
SEGMENT NAME: SUBS7

PURPOSE: Calculate the amount of columniated solar lamp flux incident on
a Reference Coordinate System (RCS) node.

DESCRIPTION: Direct solar lamp radiation is modeled as columniated flux
passing through an imaginary grid perpendicular to the solar vector.
The SCREEN routine sets up this imaginary nodal grid, assigns solar flux
data to the grid, and calculates the columniated solar flux incident
on an RCS node. The solar lamp grid geometric data and flux intensity
information are input to the TVC subprogram and transmitted to the SCREEN
routine via the CHZ block common.

CALLING PROGRAMS: CHB, CHR

ARGUMENT LIST: HNone, all data is transmitted into and out of the SCREEN
subprogram via the GE1 and CH2 block common statements.

NOMENCLATURE: In addition to the FORTRAN nomenclature 1listed below, the
SCREEN subprogram uses the variables of the GE1 block common. The GE]
block common variables are defined with the SUBMI {main program) nomen-
clature.

D Solar screen 1/2 length, ft.

DD | Solar screen (grid) node length, ft.

DW Solar screen grid nodes per width

HEIGS So0lar screen grid height, ft.

J Solar screen width node number

K Solar screen height node number

ML Number of solar screen node lengths

NW Number of solar screen node widths

NGRID Total number of solar screen nodes

SFLUX Solar lamp flux incident on RCS node, Btu/hr-ft2
SOL(K) Screen grid K solar lamp flux, Btu/hr-ft2
WIDTHS Solar screen width, ft.

Y Y coordinate of solar screen node 1 edge
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SCREEN SUBPROGRAM FLOW CHART

Calculate solar

screen node width,
length, and corner
point information

Yes J:

|Calculate the row and column of solar
! screen node which is viewed by

. RCS node :

' Calculate solar screen node number [
SFLUX = SOL(I)

Return
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® FOR,* SUHST,SUBST L
UNEVAC 1108 FORTRAN ¥V LEVEL, 2206 O0IW F501RH
THIS COMPILATION WAS DONE ON 31 MAR 71 AT §4:19:21
SUBHROU INE SCREEN ENTRY #OINT 000127
STORAGE USED (BRLOCK, NAME, LENGTH)
0001 *CODE Q00434
0000  xDATA Q00026
0002 #RLAMK  DODOLOO
0003 CEI 00004 4
0004 CnZ 0004 16
EXTERNAL REFERENCES C(HLACK, NAME)
0008  MEHRIL
BTORAGE ASSIGNMENT FOR VARIABLES (BLOCK, TYPE, HELATIVE LUCATION, KAMED
o0ol 000026 5L 0001 000kks 8L 0004 R Q00435 ALFSOL 0003 R 000003 ASE
9003 R 000021 Brk 0001 R 0OCDDT HY 0003 R Q00022 BYY 0003 R GODDIO HZ
0003 R 000042 COSSUN 0001 R 000031 COST €003 R 400023 COSTY 0000 R coOODO D
4000 R 000003 Dw 0003 R 000024 DX Q0031 A 000025 Dy 0001 R 000026 D7
0003 R 000014 FSE 0003 R 200033 GIFIR 0001 H Q0N030 GOFERP G001 H 000014 GOSN
0003 R 00003% GOND 0004 K 000433 HEIGS 0003 1 000027 1Q 0000 1 000005 J
0004 | DO0430 ML 0004 | 000431 MW 0003 R 000013 PHI 0001 R 000004 PHIN
0003 R ODOOI2 SINP 0003 H 000041 SENSLM 0004 R 0OONOD SOM. 0003 R 000037 SUN
0003 R 000005 THTI 0004 R 000442 WHOTHN 0003 R 00DODD XSE D000 R 000002 ¥
0003 H 000002 25E
90101 11 SURROLIT IME SCREEN
ani01 e C '
00103 = PARAMETER NORID: 200
00104 4% COMMDN /GEY 7 XSE,YSE, ZSF,ASE, PHI 1, THTY , BX,BY ,BZ, COSP, SINP , PHI ,
00104 S L FSEI(S) BXX,BYY ,COSTL, DX, DY, D2, 40, COFIRP,
00104 & I OOST,FATOT ,GOF IR, GOSOL GOSOLD, GOSOLA, SUN, SUND, S INSUN, COSSEN
00109 T* COMMON /CHZ / SOLINORID) ML, NW, WIDTHS ,HERGS , SFLUX , ALFSOK,
00105 a*x C
ool106 [T IF {%IDTHS .LT.0.0 GO TO &
00110 LO* D = HEIGS+p.5
00111 Hin DD = HEIGS/FLOAT(ML.)
00112 [ FiJ Y =-WIDTHS*(.5
00113 13% Dw= FLOAT(NW}/WIDTHS
0014 14% WIDTHS = -100,
[DIRE] 15% 8 K = {D+XSEHSINSUN-CUSSUN®L4.2-25E)1 /DD + 1.0
00118 16 IF (K.LT.1) GO T0 a
a0t 20 17+ IF {K.GT . MLIGO TO 0
00122 168¥ J oz (YSE-Y)sDW + 1,
00123 19% IF¥ (J.LT.1) GO TO o
00125 20% IF 4. QT NWXGO TO 0
00127 2% K = K + (J-1)804,
ad130 2% SFLAX = SOLAK)
0013} 23% RETURN
vty 4% 9 SFIAN = 0. 00005110
00133 25% RETLRN DL T
00134 26% £\D nooOnSAN 0
END OF URIVAC 110w FORTHAR ¥ COMPEHEATION 0 AD)AGNOSTIES MESSAGEES )
SUHST SYMEOLIC I JAN TD 0YIA4:5T 0 DEA42560
SURsT CODE REL OCATAHLE A0 JAN 70 0%-84:07T I P RERF]

0 Nhastiha
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SUBPROGRAM NAME: Subroutine CHR (I, EPSLMP, ENV1)
SEGMENT NAME:  SUBSS

PURPOSE: Calculate the thermal vacuum chamber Lunar Surface Thermal Simulator
(LSTS) heater element zone power settings and temperatures to match the
real environment energy absorbed by a Reference Coordinate System (RCS).

DESCRIPTION: Using a given set of enviromment conditions, the CHR routine
calculates the thermal environment due to solar lamps, chamber floor,
and chamber background (albedo and infrared). The CHR subprogram then
uses a least squares technique to calculate the LSTS zone power settings
and temperatures to provide the best match of the total chamber environ-
ment with the absorbed energy from a real environment (i.e., lunar plain,
crater) on the sum of the RCS nodal surfaces. Environment description
data for the solar lamps, background energy, and chamber floor are read
into the EHFR by the TVC subprogram.

CALLING PROGRAM: TVC
ARGUMENT LIST:

I .. Environment change update index  (output)
EPSLMP Thermal emissivity of LSTS heater elements (input)
ENVI ' ~ Chamber environment name in A format (input)

A1l other data required by the CHR subprogram are transferred to the routine
via block common statements.

NOMENCLATURE: In addition to the dictionary of FORTRAN nomenclature listed
below, the CHR subprogram uses the variables of the MR, GE1, CH1, CH2,
CH3, and CH6 block common statements. These variables are defined
with the SUBM1 (main program) and TVC subprogram nomenclature.

A(I, J) Coefficients of LSTS heater element zone power (radiosity)
linear equations (double precision)

ALPHA, ALPHA3 Absorptivity of an RCS node to an energy source

AT(I) LSTS heater element zone temperature, °R

B(I) - | Constants in LSTS heater element zohe power linear .
equations {double precision) .

BIG : Equation singularity indicator

DELT(IZ) ' Temperature difference between two iterations for the

LSTS heater element temperature for zone IZ, °R
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ENV1, ENVZ
ENV3, ENV4
GIR

GOSOL
GOSOLD

IC

ISOLAR

I
IT
1Z

I, 12, 13,
15, 16

J, K
KFIX
MUM(1Z)

N
NZ
NIT

QA(N)

QAC(N)

Environment name in A format
Name for the real environment which is to be matched

Incident jnfrared background energy on an RCS node,
Btu/hr-ftl

Background albedo incident on an RCS node, Btu/hr-ft2

Direct so%ar Tamp energy incident on an RCS node,
Btu/hr-ft .

Chamber index
=1 MSC Chamber
=2 LTV chamber

Solar lamp operation index
=-2 solar lamps are off
x-2 solar lamps are on

- Environment change/update index

LSTS heater zone tier index
Number of LSTS heater zones for chamber IC

Print indices

Indices

Linear equation solution indicator

Index indicating the rows and columns which are to

be omitted in the solution of the LSTS heater element
zone power linear equations

RCS node number

Number of LSTS heater zones for Chamber IC

Iteration number for LSTS heater element zone tempera-
ture calculations

Real environment absorbed heat to be matched by the
CHR routine, Btu/hr

Total LSTS heater element energy absorbed by RCS node
N as matched by CHR, Btu/hr
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QALB(N)

QB(N)

QCALC(N)

QF (N)

QL(N)

- QLZ(N, IZ)

QS(N)

SUND?2

T(1Z)
TCONT2
TESTT(1Z)

T4TH
X

Albedo background energy absorbed by RCS node N,
Btu/hr

Infrared background energy absorbed by RCS node N,
Btu/hr

Total energy absorbed from the "matched" chamber
environment by RCS node N, Btu/hr

Infrared floor energy absorbed by RCS node N, Btu/hr
Total LSTS heater element energy needed to match the
real environment absorbed energy for RCS node N,
Btu/hr

LSTS heater element energy from zone I1Z absorbed by
RCS node N, Btu/hr

Direct solar lamp energy absorbed by RCS node N,
Btu/hr

Solar vector angle of the real environment to be
matched by CHR, deg.

LSTS heater element zone IZ temperature, °R
Contact temperature of RCS in real environment, °R

LSTS heater element 2one IZ temperature for previous
iteration calculation, °R

rr(z)3t, gt

Dummy variable
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T T RSN T R TN

ANMENAL P10 BOMTIRAN b LRAVEL
THES QEPTLAFION WAS 1IN ON 1 vy 7 W Uz kb 4

SLARIATESE UHHY

ENEHY POLNYT Oubsl

STOHME URED CREOCK, SO, LR

LI ]
opon
noog
oong
000
L
[T
0007
L]

LA
=PATA
= ILANK
i

Lk

L 1]
CHe
s
(b1

oL
[{TRERIU
[ASIILTH )
DAE2OS
HILDER]
045554
[IHER]
[HH{ M)
[ R

EXTERNM. REPPREMES (HDO0R, B0ED

[ 8] AHANKH
0012 EXFT
T T
DOL4 THANS
[ Y FHFZ
0016 SMHFES
({1 Firl b
00Zh BAUR
angi AL
Quge MM
o024 NIA N
00Z4  NIOIS
0025 M2
0O MHER
0027 QS
0010 SN
oniy L=y
0042 AW S
0033  NRRNIS

STORAGE ASSIGNENT FUR VARIABLES (HLDUA, TYPE, RELATIVE LOCATION, NAMED

000 00042}
o0m 000323
0001 000223
000 000a51
0001 000E54
ocol Qn02 4z
[ 1] 001127
onot noies
000! 001156
000} 001 465
0000 OD30ZE
pood  00IznN
oono 604307

0000 R 003012
0004 R 000003

"t
17,
2270
KERLH
402G
4291,
474G
527G
ATiG
631G
902K
95EF
IIE
A} PHA
ASE

poo1 LooG42
ono1,. 000324
0001 060237
ouo01 000465
oot 000677
0001 000270
0001 001176
0001 001263
0001 [LLETHY
0001 00157
0000 003030
gooe 003235

0000 N 000DND
pono R 003016
0000 H 0027E4

240G BILe BRSO =Y

1HG
1-t.
217G
341G
412G
430L
A~9L,
54106
€L
6510
805F
L1 o
A
APHAY
AT

0001  OO0E4D
0001  ©0OTZ0
0001  GO0Z5S
0001  0OOSIO
0001 0007a2
0001 000765
000l 000642
oonl  0n1274
0001 001365
0004 001562
0060 003032
0000  DOIZT4

0003 R 0011327
0001 R 0O0D4L
0000 D GOO3L0
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1501
201,
2460
3440
425G
4340
A9,
547G
604G
667G
50F
96aF
AL
AMNAME
B

0001 DDODTO
oonhY 000155
00Dt BODAO4
0001 000545
0003 CGODD3
0001 GOI06T
0001 O0F42T
000 6DY313
0001  DOYALE
0001 DC13IDN
os00 003101
o000 001276

0003 R 001007
o003 R GO2173
0000 D 0003434

151G
201G
naG
153G
425L
453G
agL
604
(3115
674l
951F
96bF
ALFMAT

BIG

[ RIS

nool 000412
noot oonezae
0001 000444
0001 D062
000y  DOODAT
o001 001071
0001 001205
0001 001337
¢oB1  oD1a%}
0001 O013€0
0000 001141
0000 093302

DODG R DDNARS
0003 R COIDIT
0004 R 000006
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R 000060 W) 0003 H 021647 XK O00a H Op00nn Nt nntsy K Oneony yYse i # 000002 48k
I SUHHOUTINE CYGCE FPSEAP BV
2% C
% PARBEITER M S NN 520
A% CUNMEYS 7 ML/ ML MAN MOOEDM, AMEED L AMODE NS ONASE TOUT, THEF, TUNT,
i 1 IsC.lCMU).IPMHd,PI.Pl|vn.SIG.TWBEILTW\t;\rhlh\uulN.lwilvr.
(2] 2 HH-‘(IZI,AN-\\I-‘{I'n)..\!l('l).lﬂ‘(I.'n.l.")).\ll.l{llt)),l\tl's).'l'l'l'l}'(Icll,
T 3 TthTlZﬂ.IO).AJ*FHJTZH.In),kN11b,Urth,
[ ] ALCNMYO) HENMAY ) ASEAMAY) COENDDECNMAX D, AR ML ELTANIALY N
23 5 QUIZ2 NN (RN ,uﬁ(h\t\\?.h}ll"-l‘\v\\.!\'ﬂl\x,I(H,M!‘Hl.i N
104 FIlHVAlrﬁiw.IRH}1,HHFtlI),(RHF?,REF(ZI)
1= PALMETER MR 1Dz2R0
2% DOCTLE PRECISHON A B BEG, TaTH
| EEg BIMENSION QAWM ) GHOMIX ) OACOBX) T OUHONWAY)  OCALCTMAN ),
b4k P OF N DLONMAY)  OF 20N, 6D,
1 5% F4 Alln,lnl.H(tOD,TlIn),LElJWIo).th(ln).TﬁsTTlIO),ATIIO}
16 COMMON £GE)Y # XSE, YSE, 28K, ASE, PHIL ,THTI, B, Yy 72,0068, 81INP, PHI
17% 1 PSE(S!,HXX.B\T.(I\STI.D)(,D\,DZ.IO,LIX-‘IRP.
6% 1 QUST , FAIUT U 1 L OGOSOLQOSOLDY, GOSOLA, SUN,SUAD, SINSUN, CONSLN
19 COMMDN 70H) /7 IC.!\-()H.P\?D.\I-.‘(JI.,N'I‘ll-}i(3.6).l\b\.\wh.ﬁ.ml.\lﬂ(:l,fif.l),
F4i2] ] NC(J.15),klP(5.3,25.6),XLIJ,G,R.ZS.GD.FIJTUO.G}
2% QAN /CHZ / Hﬂ.(PCH!D),H,,!\W,l\l‘D’lHS,WJIGS,SI"IJ.:X.A\U-HL
22¥ COMMON /CH3 / I\H.MWJ\S.hﬂ}:,lR.TAV,l-.‘PM-lR.TI-M‘CI50l
23= EQUTVALENCE (0\,m1.lQH,-\R),(IN|2),IS()I_AH),lD.-\C.ASl.(uI_J..Oi.'
2 4+ 1 (TOW, DALH)Y
25% DATA FENVZ / 6HHAWBER /7
26= OO 7CHEY OHR(],4,5),085¢(3,4,5)
2T*x C
2ux 1Z = NADNECIC)
29k C
Ik 425 UMIIME
3= M=0
Jéx IF CINCG) LT.2) QD 1D 426
3% CALL TRANR
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lil_ 7 LE AN [ F TR R

av Lo 35 IF LU Y W RS

aniig ihw IF TN LE 0 00 UM BN

00144 178 HEAD 45,20 IOUNT N M)

00142 frn [E N\ PR

a6l 0= 426 HEAD €5,905) F M TiME UFISE, M)

[ EYY A0¢ ICWHD = 10D + 1

0Ny 5e Az IF (L LT, 0) HETLRS

[HRT] A% READ  CHOUTY TN MO NN XA MO AT MR MR R TY,

061 RO 4 g% t NoESVA ENY A SENDY  TUONTE, 1M

00160 aaE 1 MND 0 N N R N N MAN)

00214 45 IF CTIME_ET 000 CALL XY

00216 4= MODEM 2 ADDE

00217 Al PHE = XOCal=Piipd

00220 A QOP = QOSIPHLD

apz2 LY SINE = SINGPHD)

aoz22 UL X»n7T) = 0.

onzzl 1] DXy 427 1=1,14

00226 Rex DO 27 J31, 15

Quziy LEE 427 grii )y = D0

00234 hax IE e 8E 1) U0 10 429

[TIFRT RE¥ DO azm I1=0,4

0024t it aza Xn(1) =MD

00zl By [ 429 CONTINE

00244 fH4 CALL TC2O0, TN} -
LLEETY fifl XY & NI, MY 40001040
anznn hiys CAULL MANEIN) '
00251t hx 1F CIg NE. DD (0 TO 430

00253 L OFENY = 0.0

00254 (XS OsIN) = 0.0

00255 tav OMIIN) = 0.0

0025 [LE QXY = 0.0

00257 GE [F4 IV

0nze0 L 4310 GrTIME

00261 haox CALL FFEFZOS OFIND)

00262 GO OFIN) = OFINIFASE

o0vz63 70« IR EISOLARLEE -2) GO 1D Y

00265 Tix TFCQ™T LE, D, 0G0 17 onony 210
00ZET 2% CARL, SCHIEN

002190 T DS ONIT SFLDGDUSTRALN Ve ASERAL SR

00271 Tax (A A 0N001 250
00272 T 17 QStN=0. 0 nonot 260
onz27a Tk 1) CONTINLE

00274 LR CALL. FFLMPZIN)

00275 Tk Call. BAKIGIR)

00276 T9x QA BN = (USOEAALIN =ASE

o021t [ 3L CALL ALPHALC500. 0, ALFAY

003100 b OBIN) = GlisALPHAXASE

0030} (i OLINY = QAIN)I-DFINI-OSIN)-QALB(X)-0RIN)

00302 a3x J oz TAIN)

00103 Lt OT¢1,J? = QTel,d) + QACN)

00104 a5% OTi3,0) = Q3,0 + OF(N)

00305 6% ) Orig. Jy = QTC4,J) + OLIN)

00106 Ri% OT(5,0) = QT{5,0) + OS(N)

00107 Hew ari6,J} = QT(6,J) + QALBI(N)

0o3to K9 QTeT ,J% = aT¢ 1,0) + OB(N) : .
00N 90% [ QNTINE 00001180
00313 1% m 201 K=1,17

00116 92% TIKY = 500.0

00337 93 201 MM(K) =]

00321 94 NIT = 0

00127 95% 16 MT = NIT + 1

00323 96% IF (%IT.GT.21) GO 10 20
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R
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[RYES
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157
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555

1x) 1o N1 MY
TESTTANIZTLND
RN =0 QL0
10 1=1,17
ALK 1120 BIX
1Y be S=LLY
0y o2 =1, MAN
MIHEN = MORaL)
CAL AL PHALOPEN ) A PRV
ASE = s L k)
Hing = BN ¢ FY O SB QRO ASE- AL PHOY
11 b N7z A7
CA L AP CTENAD A PV

AN NZDY T AN N/D FLAOE, RIREL CF N7 1 ASER 20 AL PG ARV

INTINE
CAL SOEAMECA B T2 HIG, M M)
KKIXZD
10 49 A=), 12
FECRENE DDA, 150,49
KHI%=1) .
MMENIE-]
CINTINE .
IFCRFIX HD TGN 1k
0 14 0=, 07
TaTH = B ARIGEEPST M)
T =SNGLADSNET LS OT AT 1Y
T DEATCDISTESTTC 3 -TC))
TESTICLIIZTL)Y
ny 15 W=, 17
ATiRY = TiR)
IR ONTHIRY LT 00,0 AFIKY = 100,

I CARSIDELT U ) /AR U, 0,004) G0 10 16

CONEINE

CONTINLE

Y TR Kol MY
MIMIN = MRLIND

Asp oz XM N b}

Jr 1MW)

QNN 0

My 15 Ne=), 07

CM L ALPHALUTINZ ) L ALPHY)
L ZON N = ASEXALPHAYFLON NAHEBORZ)
K = 8 & N

OTHK,J) = OTIK, )Y + QAZAINNLD
CACIN ZDACTN) DLW N
OTIR,JY = Qrid,J) + QAN

RCALCINY= QACENI+OFINIOSER) QBN HQALA(N)

Vg, ) = Wit ,JOCALCIN)
DO 555 J=Z,NVE

DO 555 1=1,K
Qril,1) = QOFd) 1) « OTi1,0)

NZ = NFOAECIC)
I =1

F2 = B0-NZ

13 = 45

15 = AsNZ

1F (12_GT. M) 12 = MIX
IPGE = [PAGE + |

WRITE 46,9500 TITIE, $PAGE, TIME,REFUL) REF(Z2) MODEIM) RV ENVZ

[ L R L )
WRITE (6,935) SOND,TAV,EPSFLR
0 490 171 M
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Ih & NPIEHLIC, 070
00521 1k1= TN = Tl Za-ann,
Q0a22 1he= 400 WHITE th, 45h) VTN PAR S VAT R UN N LG ) W IR Y N Y LY
B0S14 b= 1F CPREF . NE 20 40 0 693
00536 Nl ax WHITE (6,471 REFT, OMHA D 120,30 VOV HEFZ NS ER 120, a8
005331 165+ GO 1D RTS .
00554 ttbe 672 WHTE (6,951 REF HERZ OO0 131, 40 TUONT
00565 Wi B75 LONTIME
056G teww WHTE S6hZI0TZ 1271,
0DRT4  1tue AN LEL B LD D s
[T CON BT 13N [FRETA IR EFIR R
00LNY 17 AT WIITE U6 D66 ANWNE G GOFU 0 12T, 1)
0ORNL  1T2x a9 WHETE (6, 9060
00hLE  1T3v WRIFE (6,908 ASDECL ) GUTOL 1), 01, 15)
00622 174= WIITE 16,9050
anE2a 175 A91 WHITE (6, 9623C1, 121 M)
00632  176= 493 10 495 N211, 02
00635 171= 405 WRITECE, 6T % GENODECN) QM1 OCILCEN Y OF 0N QLU OSEND DA HEND
00615  17== ¥ OOBOND, QIR LOLAON, 1) 121, N2)
00656  179= 496 WF CF2.H.MAN) W) TO 25
00660 150w 1" o= e
06661 tels 12 = 1g+11
00662 162 IF G126 M) 12 = MAX
0D6h4 trix - 1P = IPME 4 )
00FES  trax WHETE 16,9503 TITHE, TPMGE, T IME IEFCTE BEFIZ2) SODEIME ENVD BN
006ES  1°%m 1L ENVI EAVa
00704 e ) T 491
00704 1v7» €
00104 Inrw O SFCTHON 800, FODWYT STATEMENTS
00704 k9% O
00705 190« QB2 FMMAT C10FR. 4 )
o016 1ol DN HAT (204,98t
00707 192% 450 HOHMAT L) TIME, 2EX, PN, 12N, AHPAGE, 14 /0N (M 201D 37 0eoh s
0O707  194s 1OAON,Z2AS, B 1N A LA ZOHENMG MODED IS HOUNTED 1A A
00707 3uan 2.2A, 19H  FERVIOHNSENT . £7 A0N GhHEE SOUAHES #17 OF 18T 1R,
00707  19%% MAMP TESMPERATURES 10 SIMUCLAVTE & (246, 15 ESVIRONENT . 770}
00710 19h= 951 HNBIAT (Z2HO 235, 16N, THN 9% THY 9N, 207 AZIMUIE CONTACE 7/
00710 197* POIOH  LOCATION, 10X, 45HORE) ' (F1) (L) TE
0CTIC )G 2 2 0%, IF10.2.2KI0 1 /Y
00TI0  199% 3 40H SUMMRY OF 1T THERMA, EXVIRODWERT. /)
00711  200% G55 FORMAT CF3H ENVIRONENT 17X,V eHSUN ANGLE (X)) =, F7.2 7/
00711 201% 1 30X, FTHWHRAGE FLOOR TEMPERATLHE. (DEG K)o =,
00711 202% 1 F7.2, 20X, 1¢HAOOR EMISSIVITY =
oIl z03w 1 F6.1 /725X, 6TH LA POMER LAWY LAMP INULENATY
0071 204% 108 ANGEES, (DEG) Z30X,65H ZONE PER 1AW TEMP © O TIER
00711 0%k EIEH TiFR 7 30X,55H NO.  B/H/PTRs2 DS F 1
0OTI1 206X 1 2 3 H
00Tz 207% 956 FUOSMAT L30X,14,F11.1,5F10.1)
00743 Z0n¥ b FORMAT (9X,35H AHSORBED HEATS. GIVEN IN BTIU/HR. s
00713 © 209* 1 10K MODEE, TCAX, AHD 3, X, 3HD  ,BE2X, 6H) ZANE ) /
00Ty3 210% 2 TTH ND. NME DESRD  MATCH FIOOR LMP RED SOLAR ALHHFIXD)
00713 211% 3 IR B IMP ACT , 15,518 )
00714 212x 965 FORMAT (1H  ///)
oons  213= 966 FURMAT (5X, A5, TFe |, 3X,TFR. 1)
0BT16  214= 96T HINMAT €14, 1%, A5, TF8 13X, TFa_ 1}
goNI1 215% 97t FORMAT €12H0 TOCATION 16X, THX, 9X, 1Y, 9%, 25HZ AZIMTH  CONT
00717 ZIf= 1ACT /26X, 45H(FT} T (FT} CDEG) TEM R 7
oanyT  2)7* 2 12X,A5,0X,5F10.2 /7 12X,A5,3X,4F10.2 £/7
ooNT  21=¥ 3 40H SUMWRY 08 THE THRYAL ENVIRONMENT. 3
epT20 2¥9% END
END OF EAIVAC 110% FORTRAN V OOMPIEATION, 0 *DIAGNDRTICH MESSAGE(S )
SLHRA SYMOLEC 22 APA 11 0%:31:44 0 02155266
[METTCRN L8} KELIX A ARLY ¢ APR FE M- thiaw ) GALRRAIG
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SUBPROGRAM NAME: Subroutine TC2(X0, TCON)
SEGMENT NAME: SUBS9

PURPOSE: Calculate the Reference Coordinate System (RCS) chamber floor
contact temperature.

DESCRIPTION: The TC2 subprogram determines the node on which the RCS is
Tocated and uses that node temperature as the chamber floor contact
temperature. In the event that the contact temperature is input
(TCONT on Card B2), the routine sets the contact temperature to that
specified by the user. If the RCS is positioned off of the chamber
floor, the closest floor node temperature is used for the contact
temperature.

CALLING PROGRAMS: CHB, CHR
ARGUMENT LIST:

X0 Current timepoint RCS location as defined in the MR
block common (input)

TCON . RCS floor contact temperature (oufput), °R

NOMENCLATURE: A dictionary of FORTRAN nomenclature used by the TC2 sub-
program js listed below.

BETA Angular width of a floor node division, radians

DR Radial 1ength‘of a floor node division, ft.

I Contact node number

NB Number of angular floor node divisions

NUMZNS - Number of radial floor node divisions

NZONE Radial floor node index of RCS location

PHIZ2 Azimuth Tocation of RCS on floor from chamber origin,
' radians

RMAN | Radius of RCS on floor from chamber origin, ft.

TCON RCS floor contact temperature, °R

TEMP(I) Floor node temperature, °R

X0(1) RCS X position in chamber, ft.

X0(2) RCS Y position in chamber, ft.

X0(7) RCS contact temperature input, °R
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TC2 SUBPROGRAM FLOW CHART

Calculate Radius
of RCS

Is\\\\\\\\k
RCS Radius Yes

TCON = Input Value

Yes

TCON = TEMP (1)

NUMZNS

v

N ZONE = NUMZNS

Calculate RCS Flgor
Node Location, I

TCON = TEMP {I)
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" FOR,* SLUBS9, SLRSY

UNIVAC 1104 FORTRAN V LEVEL
THIS OOMPILATION wAS (ONE ON 31 MAR T1 AV

BUHRINTINE TC2

STURAGE USED (HLOCK,

0001
0000
o2
%003

22006 001w FSOtRH
P49 ¢

ENTHY POINT 000124

NAME, LEMITH)

*COUE D00 A4
*DATA 000020
#BLAMS  DOOODO
CH3 0051 40

ENTERNAL REFEREMCES THIAOCK, NAMED -

0004
o005

0006

SOHT

ATANZ
NERRJS

3 MR 7))

STORAGE ASS IGNMENT FOR VARIABLES (RLOCK, TYPE, RELATIVE LOCATION, NAME)

000012 1t

0003 R 000005 EPSHMIR
‘0000 1 000001 NZOAE
0003 R 000006 TEMTC

0001 000034 5L
0000 1 000003 |
0000 R Q00002 PHEZ
0003 R 000070 XF

0003 R 005140 BETA
0003 1 000000 NR
0000 R 000000 RMAN
0003 R 00)302 YW

0003 R 002504 OF
0063 § 000002 MK
0003 R 000004 TAV

00100 1* SUBROUT INE TC24 X0, TOIN)

|- 1IN} ®x C

o010} kL g DIMENSTON X0 T}

bo104 a PARAMETFR NFLHzE50

o004 5+ OUMMON /CHY 7 NB,NUMZNS, NODE, DR, TAY ,FPSFLR, TEMTCLAD ) .

o103 L 1 ., XF(KFLR) YFIRFLR)  HFINFLR) , TEMP (NFLR) HFTA

00105 =

ool08 (L] IF (XM7) . LE.0.0) GO TO |}

ootio [ &4 ™ = XNOUY}

1IN ] 10¥ RETURN

ooilg 1% RMAN = SORT(XOC(1)%%2 + NO(Z)+%2)}

o011l 12% IF (RMAN.GT.0.0) GO TO §

BolS 13% TOON = TEMPL})

oolie 14¥ RETURN

90117 15% CONTINUE

00120 16% NZONF, = RMAN/DR + 1.

oozt i IF (NZDKE .QT.NUMZKS)} NZONE = NUMZNS

o0oLZy 18 PHI2 z ATANZAXDI2) ,XOK1))

ol 24 18¥ IF (PHIZ2.LT.0.0) PHI2 = PHI2 + §.280148

ont26 20 1 2 PHIZ2 JBETA + 1,

boE2Y 21» § = (NFONE~})®NB ¢ |

00130 2z TN = TEMPILD)

o013 23 RETURAN

o032 24% END SO004800

END OF UNIVAC 1108 FORTRAN V COMPILATION. O *DIAGNOSTIC* MFSSAQE(A)

[ ) SYMAINLIC 10 MAR 10 10:17:44 0 OL4TTTY
SUBS9 OO RELOCATARLE 10 MAR 10 10:17:44 1 014605190
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SUBPROGRAM NAME: Subroutine SOLVE-(A, B, N, BIG, MUM)}
SEGMENT NAME : - SUBSTI

PURPOSE: Solve a set of linear equations to find the thermal vacuum chamber
LSTS zone heater radiosity.

DESCRIPTION: The LSTS zone power settings and heater element temperatures
calculations using a least squares match of real versus simulated absorbed
heat environment results in a set of linear equations relating zone heater
element radiosities, chamber configuration, and RCS thermal properties.

The solution of these linear equations is determined by SOLVE using the
Gauss-Jordan reduction technique. Rows and columns of the linear equations
may be omitted to assure positive values of heater radiosity. A1l variables
used in this subprogram require double precision accuracy.

CALLING PROGRAM: CHR (SUBS8)
ARGUMENT LIST AND NOMENCLATURE:

A(I, J)} Coefficients of the LSTS heater zone radiosity terms
in Tinear equations (input)

B(I) Constants in linear radiosity equations (input). LSTS
heater zone radfosity {output)

N Number of linear equations

BIG Equation singularity indicator (output).
If zero, a singular set of equations exists.

MUM{ 1) Index indicating the rows and columns which are to
be omitted in the solution process {input)

G§5’ AKJ Intermediate terms used during solution of equations

» BK
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SOLVE SUBFPROGRAM FLOW CHART

Start

For esgch column

Ny
-

| Determine largest radiosity coeffi-
cient (BIG) in column K
- BIG is located in row L

Transpose row X and row L to get

largest radiosity coefficient in
row K

Perform Gauss-Jordan reduction on
A and B for rows and columns with

MUM > Q
K=K+ 1
3
.
Set radiosity B(I) to zero for
MUM (I) =0
Return
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® FOR, = SUHSEL, SUBs)y
INIVAC 1108 FORTRAN ¥V LEVEL 2208 0018 F5R1rH
THIS OOMPILATION #AS8 DONE ON 31 MAR TY AT 14:19: 44
SUHROUTENE S(HVE EXTRY POINT 000301
STORAGE USEDN (RICK, NAME, LEMITH)
00l 20N LLTHERY ]

anoo *DATA 000070
ono2 FHLANK 000000

EXTERMAL REFFREMES (HLOCK, MAMED

0003 NFRR3S

STORAGE ASSIGNMENT FUR VARIABLES (BUICK, TYPE, RELATIVE LOCATION, NAME)

0001 000253 1L 0001 og0Z2kt 10L 0001 000023 106G
o001 000227 2L 0001 000250 13L 0001 000132 136G
0001 000242 178G 0001 000077 5L 0000 D 000006 AlK
0000 D O0DOOD DIV 0000 1 000012 J 0000 1 Q00013 J

so101 1% SUBROUT INE SOLVECA A, N, BIC, MM}

00103 2 DIMERSION ACLO, 400 ,BC 10 , MUM{30)

00104 » DOUBLE PRECISION A,B,BIQ,DIV,AKJ , HK,AIK

00105 " D0 12 K=1,N

e0L10 L1 IFItMMIKY LT.0) GOTO 12

otz [ 1] BIQ:=DABSTACK K )

o013 T L=zK

0011 a (L] DO S 1=K,N

00117 w IFIMMIT) LT, 0 GOTO 5

001 10% IFIBIG-DABSTACT ,K2)) 4,55

40124 11% 4 BlIU=DABSTAL] K}

00125 12% L=1

0128 13* 5 CONT INUE

00130 14x IF(RIG) 1,t,2

0013] |30 2 CONTINUE

00334 1114 DIV=zALL ,K)

00135 ETx DO & J=K,N

001 40 18% AKJ=ALL,J)

ool 41 [3: L) All,,J¥=AK,J)

00142 20% [ ] ALK ,JzAK D /DI

00144 2ix =Pl

001 4% 22% BIL)sBtK})

Q0146 Z23¢ B(K)=BK/DIV

Q0147 24% DO 1t i=1,N

00152 25+ IF(MMII) LT 0) GOTO 1}

00154 26% TF (K-IY 9, b1,.9

[ 13 27% 9 AlK=ALL K)

00160 28% 0O 10 J:K,N

00183 29% TFCMUMAS Y LT, 090070 10

00164 1L AL, J)=AL]  DI=-AIKSA(K,J}

00i 66 EIE 1o CONT INLE
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END OF UNIVAC 1300 FTHIRAN ¥V COMPILATHN,

[} L ¥ ]
oo T KEL]
LLARE R L]
oL A%
20200 16w
60202 kb il
00203 IR
00205 kL1
00204 40%

SUHS1Y

Simsit

"
2

NN

BOLPZHUL D -ALRE KD
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SUBPROGRAM NAME: Subroutine INPUTI
"SEGMENT NAME: SUBT1

PURPOSE: Select Reference Coordinate System (RCS) desired, read RCS data
change/update cards, and print the RCS stored data used for this run,

DESCRIPTION: The INPUT1 subprogram selects the user specified RCS by
calling the appropriate block data subprogram which transfers the data
to INPUTI via a high speed drum {logical unit 4). The routine then reads
RCS data change/update cards specifying: node addition/change; individual
node geometric data changes; node-material composition change; and/or
material absorptivity-temperature curve data modification. The subprogram
prints out the user specified RCS data.

CALLING PROGRAM: SUBM1 (Main Program)

ARGUMENT LIST: None, all data required/generated by the INPUT1 subprogram
is transferred into and out of the routine via block common statements
and high speed drum (logical unit 4).

NOMENCLATURE: Listed below is a dictionary of FORTRAN nomenclature used by
' the INPUTY subprogram. Also used by the INPUT! routine are the variables
of the MR and GE1 block common statements. The MR and GEI variables are
defined with the SUBM1 (main program) nomenclature.

BLANK 6 blank characters in A format

B1, B2 Not currently used

cx,CY,CZ,

FF,FFN,FT

I,J,K,L Indices

IEMIT Number of individual nodes for which data changes are to
be input

IMAX Constant

IMODE Number of modes to be input as mode additions and/or
complete changes

IN{5) Node-material data change index

IN(6) Number of nodes for which new material composition data
is to be input

IN(7) Node-material composition print index

IN(8) Number of absorptivity curves to be added or changed

IN(3) Absorptivity - temperature data print index
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IP1

IT0T, 1QQ,
NEW

11,12,13
MAT(I)
N

PHIZ, THT2,
R2

REFN(I)
TOTAL

Print index for RCS geometric data

Not used

Print indices
Material I nahe in A format
RCS node number

Not Used

Name of new Reference Coordinate System and A format

Word TOTAL in A format
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& FOR, % SUBIY,SURLE

UNIVAC 1108 FOHTRAN V LEVEL,
THIS QOMPILATION WAS DUKE ON 31 MAR T1 AT 14:49:3Y

BUBROMITINE INPLIT)

STOHAGE USED (BUIXCK,

EXTEMNAL REFERESCES (HIOCK , W)

STORAGE ASSIGNMENT FOR VARIABLES

0001
ooot
ooot
000}
000}
oool
oool
0001
oool
oool
oool
o001
eop0l
sool
o001
0001
toot
0001
0000
o000

o001 OO0
0000 *DATA
ooo2 *BLANK

0003 MH

0004 Uk

0005 SuBlZ
9006  SLBIS
9007  SuBl4
0010 SLBI6
o0t! ALPHAL
0012  TRANS

9013  BLIXK
0014 SUBIJ
0015  EXIT

0016  MNREWS
001T MROUS
0020 NIOIS
[LF{} NiOzs
0022 MRBUS
0023  NWDUS
o024 ©OS

0028  SIN

0026  NERRIS

00013}
000148
000464
000644
001216
001441
0015386
Q02012
000223
000401
000606
000761
00107}
oor3lT
oDE487
001604
[ Lr )
002326
000071
ooon?

104L
10HL
130L
158L
1901
212L
232L
238L
2520
3za
4120
4110
5160
210
1020
762G
ROAL
A1AL
403F
915F

ENTHY POINT 002421

NAME, LENGTH)

002436
001126
aoonuod
053403
onob43

000t
0001
0001}
Q001
000}
000
anoi
000}
000E
ool
onol
0001
bool
oool
0001
0001
0001
o001
6000
6000

(RLOUK, TYPE, RFLATIVE LOCATION, NAME)

002022
000150
000025
000871
ool22?
000181
001565
002026
oo0230
000407
400641
o028
001182
001368
001474
001813
002204
002351
000075
000310

2206 DO1R FAOIRH

1042G
1oL
[EF40
182L
[1:718
2200
2l
239L
2560
3310
4250
5050
5560
4450
71060
Te40
aroL.
fA2ol,
9i0F
918F

000t
0001
o001
0001
o001
(L]
aan
ao01
0001
0001
0001
0001
000h
0001
000}
8001
0ool
0000
o000
ooDo

0001 34
Do0252
000037
001007
001308
001535
001587
002044
40023%
000424
000857
801027
001176
001374
001504
LI R
002227
oo008 T
000207
oonzsY

195t
111L
1400
168L
199L
220L
234l
240L
2620
3470
4330
Sipa
5640
451G
"o
mae
B2t
Koo
L1k g
1T
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0003
0001}
0001%
0001
o001
noot
0001
0001
ooot
ooot
00l
0001
0001
0001
0001
oool
onon
0000
0000
0000

002073
000301
0008631
00025
001306
00070
000202
ooo211
oob24a2
000ar?
000721
001034
001252
00N 408
001808
002051
0022682
000070
000215
000381

10876
et
154L
1756
200L
22%G
235U
2420
2660
3850
4470
5150
4040
¢570
1140
ROOL.
a4l
0¥
913F
QEAF

n

AR T

00014
0001
onou
0001
000}
0001
ooot
0001
0001
o001
2001
o001
000
2001
aoon
000}
ooolk
0000
0000
0000

00014)
000341
cooosi
001151
oblady
000115
00111
006216
Do0204
000567
00075%
001044
aot26t
001457
001541
oo0210%
002302
ooeoT1
000303
000422

IETR L RN

107L
Hi6L
156G
RO,
2ioL
2310
21E6L
ZAEC
e
40206
4G
522G
8110
875G
T4
o,
(1130
S02F
LIk
p20O¥F



apiol
at10)
a010)
00104
00104
00104
oolos
00104
aol04
00105
oniog
o0to08
o0108
00107
00110
00110
boy12
00113
IR
o0Ite
20120
L1 1F3]
[-1AF+1
0012}
00124
00125
00126
o027
oD 30
|13 ] ]
Col 44
00144
0l 45
00148
00141
00142

a00447
0006486
R po1327
R ooo00)d
R ooooe2
R D00D42
R 8000813
R 600012
R 003703
R 000035
T 000044
b 00N02Z4A
1 000012
I 000052
I 000001
I ooDo23
I coooD4
R o005
R ¢0D008Y
R 000012
R 000011}
R 000020
R 021647

1%
2% C
LT
Y
5
o
L
(1]

[ 1)

10*

11%

12%

13%

14%

15%

(L1
LT

18+

164

20 €

2%

22+

231%

24%

25%

26%

2T*

2n%

29

k11 ]

It

3z C

33

Jax

35w

I6*

922¢
927
ALFMAT
HELASMK
nz,
CONT
Mg
K
GUFIN
1
IMONH:
1"
1rery

]
MUK

N

MM
Plivo
REF
SINSUN
TEMAT

TITLE
KSE

onon
0000
onna
noo4
aono
0004
0004
000N
0004
0003
000 §
0004
0000
oonn
oou3
ool
o004
003
a0n0
0004
0004
n000
0004

nonsed
00D 7
[LLILLLE D
LLTLLLEEIT
0anoh6
onnGg
Nonnsa
onnohas
anna 30
004547
000442
000027
000045
000054
000002
000006
LLLLLILLE IR )
006257
000000
oonoaY
0or00s
a00g4t
gaanot

TIXI TN DL D m e e eI IITLL

9244
Yink
AN
HX

1]}
COST)
Hx

FEN
UK I RP
1a

I~

[14)

Is

1.
MODEM
RN
PHI

Q
REFN
SUiN
THTI
T,
YSE

i
nonn
nnng
non4
[ ]
nnon
ongs
noo4
o4
0001
000t
0000
0ona
0003
noos
ooni
noon4
onns
ooon
boos
bono
0003
0004

COMMON / MR/ M, MAX ,MODEM , ML D, AMODE , AWM, KAMES, |0UT, HREF, TCURT,

COMMON 701 / XSE,YSE,ZSE,ASE,PHIN,THT) ,PX, BY B2, 008, SINP, PHI

1 FSE(S),BXN,PYY COST1, 0N, DY, DZ, 1Q,GIOFIRP,
1 COST,FATOT,GOFIR,GOSNL, BOSOLD, DOSOLA, SUN, SUND, S INSIN, COSSUN

SHDINAT,

5H SYST,
SHE 8Ys,

BOQUIVALENCE (T1KCZ), IMODED , (CINE3)  TEMIT) CINC4), 1P1)

921F 0000 ODD4bE
926t 0000  00GEES
Al 0003 R 001007
ARE 0000 K 00002
AYY 0004 R DOODIO
COSSIN onha R 0000
cr 0003 R DO1126
FATOT NO0O R DONDAT
GENODE 0No4 R NOLO I
GOSOLD 0000 | 000040
1MAX 0003 | 000441
IPRINT 0003 1 000445
15C 000D 1 Q00066
13 0000 | O0D0KO
MAX, 0003 1 000430
MTRLN 0000 1 000046
NMODE 0003 1 000ODS
Pl 0001 R DOOCIE
Qr -000 ). R 000025
SInp 0004 R 000041
TCONT 0003 R 000477
TIMED 0003 R 000461
XA 0004 R Q00000
SUHRMUTINE INPAT)
PARAMETER MMAX=3,NMAK=420
1
2
3
4
L)
DIMENSION REFNA 10 MATE 200
DIMENSION 100(MAXF, FF(MAX )
DATA (REP‘NII],I:[,QI IEI{XXRD,
1 SHRENCE, SH COOR,
DATA TUTAL / SHTOTAL /, BLANK/ SH
DATA FT 7 G.0833333 /
IMAX = 10
N = 0 .
SIG =z 0.111)E-08
4] x 3. 14159
PILRO = 0.017451)
TIMHO = 0.
95 IOUT =
REWIND 1OUT

100 RFAD (5,900) TITLE
READ (5,901) IN
ICARD = 2

IRFF =

INtL Y

/

102

IF CIREF) 102,104,%0%
NAME = @
KMODE=z 0

163

ISC, ICARD, IPAGE, PL,PITAO, S1G, TIMED, TIME, NEMU, MTRIN, IPRINT,
REF{ LZ),ANJ\\HI 15, XDCT OTUIS, 15, M40, ING 15, TIMES 14,
TEMATC 20, 102 , ALFMAT(20, 107, XN(T), DT IME,

ALCNMAX Y , AREKMAX 1, AS CNMAK Y, GERODE I NMAX T, TATNMAX S , TCON(NMAN Y,
0012, KMAX ), OHCRMAX ), 051 NMAX 7, XRTMMAX , KMAX, 10}, MTRLE NMAX )

S5HA MNEW, SM REFE,
SHTEM ’

ROGHRY 924
QAOOT44 w2
nnZITiE W
Daungt Hax
anonks By
ananel O
000025 IN
000014 FRE
0004 GEROL
nuont 1 1CARD
onoooT HAT
D00 46 10O
oonest 1
ooo0nn ™
N0000 4 MN DY
000N2Z NEM
oooon4 Mk
020117 OH
a000KS RZ
000048 SUND
000060 YHYZ
0oy N7 XN
00002 75K

ouan
Dnoo
nno
nofla
Qi a
anan
LITLLER ]
nngeo
L3R
o4
non g
o004
o000
nonn
aond
fang
0000
LTI ]
nnoa
oo
ool
LITiLLE

aunsns
aoInk
uan?
annpnay
onitity
aatnne
aNfiNe
a00ta i
LHUHIRT
Ondasy
unnol 3
on0aln
onnnsgy
Gonol e
052417
LLLLEY
nponsy
021001
onoatr?
anGat
anoogy
000060

L i
LRI
AN

#
Ut
it

L4
L}
L=t
1™t
1P
1R¥F
re2
MaT
M,
AW
PHI 2
Qs
sIG
TCOW™
TIME
X0

3



3 3. ANAME(1 )} = TOTAL

00154 IR MAX = INCIDD
00155 3% DO j101 F=1,9

LI I 40 101 REMAD) = REFNGL}

00162 LR HF O CMAX . LE . O, OR MAX . GT . MMAXY G TO RD0
001864 42 IF $IMDDE, LE. 02 GO TO w00

00166 A3 IF tIPMIT.GT.0) GO 10O w00

00170 4% IF CINUS) NE. 2} GO TO 800

oovT2 45% IF CINCW) LE O} XY YO a0

001 T4 46% DO 103 N=§ MW

001TT - 41« 103 1A(N) = 2

00204 ARe o TO 1N

00202 49 104 CAaLL. SUHIZ2

00203 S0% GO 10 110

B0204 51 105 IF CIREF=2) 106,107, 10%

oozon? 52 1oL CALL sStHIS

20210 5% GO T 110

anz11 S4w 107 CAld, SUBls

aoziz 45 GO ™D 110

00213 L1-1 10R CALL SURIG

00214 ST 110 RFAD (4) MAX, AMIDE, MODE, NYM, EA L GENODE, ANAME , NAME REY,
00214 58% 1 XH, MTRL, TEMAT , ALFMAT  MAT , SEMU, NEW .
00274 9% 111 CONTIMIE

00274 &0x C

002715 Gl* 1PAGE = 1|

00276 82* BHITE ¢6,912) 1PAUF IRFFLY Y, 123,9)
00305 [t IF (IMODE AF . 0) GO TO t3p

00307 4> F {IMODE , GT MMAX) GD TO w02

00311 L. L3 112 REAE (15,801} M, T ,MNEM

20318 HE» ICARD = ICARD «1I

00317 LEE] ¥ AM_OT MMAXY) GO T RO4

00321 [ T.E ] 14 IF Mar.or 00 TO 116

00323 a9 M = NIODE + 1

00324 To» IF (M.OT . MMAK)D M=MMAX

00326 Ti* 116 CONTINUE

00227 T2% MODE (M) = MODEM

00330 3% IF (M GT.NMODE?  RMDDEz M

00332 T4x DO 124 Nz ,MAX

00335 5% READ (5,902) (XRIM,N, 1) Iz],1MAX)
20342 T6% ICARD = ICARD + |

00344 Lkid IF (XR{M,N,6).015,0,) GO TO at0
a0348 T8 DO 126 1=7,10

90351 79% 126 IF (XRIM K, 132,07, 0,25 00 XRIM, N, 1} LT, 0.0 OO TO Rl
00354 poe 128 CONTIME

a035e LIL) IMODE = IMODE-1

[ Tk1.Y] age IF {IMDE.GT.0) 0O TO 112

0036) a3 130 CoNTINUE

002382 [F1] IP CIEMIT LE 020D T0 154

00384 a5 DO 150 4 = 1, IEMIT

003671 T3, READ (5,008) M, N

DOXTY ate iCARD = ICARD +» |

00174 agx IF (M. OT.NMODE.OR .M. LFE.0) G0 TO e2d
00376 Lo IF (N.GT.MAX.OR . N.LE.0) Q0O TO a20
00400 gox READ (5,802) (XRIM,N, 1Y, I=1, IMAX)
00408 FYES ICARD = ICARD + 1

00407 g2% IF {XRi{M,N,8) LE. &, CO TO g1D
b0411 93+ DO 146 17,10

00414 4w 148 TP (XR{M,K, 1} OT.0.25.00 . XR(M,N, 1) LT.0.8) 00 TO ala
oha11t 95% 150 CONTINUE

o421 98+ 154 CONTINUE

00422 T IF (NAME GT.0) G0 TO %A

00424 gax DO 158 N=] MAX

00427 g9* 1586 GENODE(N) = BLANK
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a1 100% 158 CONTEMLUE

00432  101% DO 112 Mz, MO

LILITEY,S 1h2e IF CUPL R, DY O 1t The

00431 10)* oz

00440 1014 1y = ak

0044 105% 12 = 1

00442  106* §62 1K (12 GT . MAND {2 = MAX

00444  JOT* IPMGE = IPAGE + 1

00445  JOA* WRITE (6,9100 TITLE, IPAGE ,REFUL) HEFUZ) REFLY ) RFECZ 1, MODEIM)
60445  100* 1 M MAX

00483 110 WHITE (86,9110 (N GENDDECNY  EXHEM N, 1), D=1, EMAXD N2ty 120
00416 e 166 1F €12, FU MM GO TO L4

00500 12 11 = 11 « 13

o050t 113 12 =12 + 13

00502 114 a0 T 162

00503 115% 168 CONTINUE

00504  1L6* 80 170 K21 ,MAX

20507 117 o0 17 1=27,10

00612  tlax 171 NRIM N Y = RHUM N, 17840

00514 119* 00 169 1=y,3 -

00517 120 169 XH{M N, T) = XR(M,N,1)9FT

00521 121= o0 170 1=4,5

00524 t22% 170 XR(M,N_F) = XR{M N, 119P11ug

00527 123% 112 CONTIME

60527 124% [

00531 125% P CINGSY-12 190,074,180

00534 126+ 174 11 = INCE)

00535 127% DO 178 1=21.1)

00540 V2R% READ (5,901} N, MTRLIN)

00544 129% ICARD = ICARD + 1

00545 11D 1F (N.LE.0.OR.N.GT . MWAX) GO TO A20

00547 131x IF (MTRLIN) LE. O OR MIHLIN) CT.20) GO TO a4
00551 132 178 CONTINVE

0on53 131)= GO T 1%

005%4 134% TH0 READ (5,901 CMTREAND N=j ,MAX)

00882  135% ICARD = ICAHD + MAX/20 «|

20563 [ 11 D 148 Nz ,MAY

L LETT Y 31 IF EMTRLIND LE. 0. OR _MTRLAN) .CT. 202 GO 10 H14
00570 138% 108 OONTIMLE

00572 139 180 IF CINIT) LF.0Y GD 70 200

00574 140% i1 = ¢

00378 14i% 13 = 22%

00378 142% 12 = 1)

004TY 143% 191 IF (12 GT.MAXE 12 = MAX

ooenl 14a% IPAGE = IPACE + 1

00802  145* SRITE (£,917} TITLE, [PAGE, {N,GFNODECN) MTRLANY N=11,12)
00817 tage IF {12 .EO MAX) GO TO 199

00621 LAT* =1y + 13

00622 148% 12 =12+13

00623 149 80 70 191

00624 150% 199 CONTINUE

00624 151% C

[J1-F4.1 152 200 IF CiINCR) LE.O) GO TO 2010

ooazy 153 1L = INtA)

00830 154 0O 2oA 1z1,11

00411 155% READ (5,903) J, N MAT())

008D 158% ICARD = ICARD »

00641 15T IF ¢(J LE,0.0R.J.GT.20) GO TO 516

006843 1%6% RFAD {5,902) CTEMAT(J NI N=0, 10}, CALFMATC N N21,10)
00655 159% 1CARD =zICARD + 2

Q656 160% DO 206 Nz1,10

Q0E61 161% L1 CALFMAT(S  N) LT 0. 0,00, ALFMATI(J N) .GT. 1.0} GO TO M2
00663 182¥% 208 CONTINUE
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i 182% 204 CONYINLY
00663 LLT LS

‘00667 165% ZE0 1F CINCOY L4, D) GO 1O 220
00671 166% (R | .

00672 167+ 12 =5

00813 thue 212 WRITE (£, 910 TITLE, IPME AMATIED) 000,020,
00673 169 1 KINEKIINFIN '
00673 170+ 1 COTEMATCL N ALPMATOL N R0y, 020 Nz, 0m
‘00722 174 ¥ C12. F0D, 200 GO TN 220
00124 112= 11540) + §

oDIZh 1T3= 12242 + &

00726 (R EL PAGE = IPAGE « o

00727 175% oo T 21 ¢

00721 176= C

00730 1Tts 220 XY 222 N=1 MAX

00T33 11es MTREN = MTHLEN) i

00Tas 179 CALL AILPHAICIDA60 O, ANIKY)Y
00738 1R0%* 222 CONTIMLE

00735  1Mmx €

[ LARY) 1RZ2% 230 M = 0

00740 TR} FF ATNGIS2)) 232,240,20)
40743 (LY L 23X M = Me

Q0744  1RSx IF (M-NMODEY 234,234,240
00T4T  IRE*  ZIF M = INCIS}

00150 14T%  23s4 CONTINUE

0OTRY - 1RAx LOSSUN = 0.

00782  149= SINSUN = 0.

00153 190* Xtp) = 0.

00754 191 % X022y = 0,

007155 192« XMy = o

00756 19)¢ PHE = 0,

00157 194% SInP =2 0,

a0 Ten 195% COsP = 1, .

00T 186% DO 239 L=y, MAK

00764 191 WRITE (8,915) TITLE, IPAGH M, L
00TTSH 196n CALL TRANSIN)

00178 199 DO 237 N=i ,MAX

01001 200* 10 =0 -

01002 FiaLd FFN = 0.

o100y  202% DX = XA{M,N, 1) - XSH

01004 207 DY z XKR(M,N,2) - YSE

01005 204% DZ = XR(M,N,3} - Z5E

[ )11 205+ B1 = BX*DX + BY*DYV + A7sD7?
21007 2008% IF (R1.LF.0.0) GO 7O 236

LI 1] ] 207 PHIZ = XRIM N, 4)

81012 200¢ THTZ = XR{(M,N,5}

21013 209% €X = COSCTHTZ IRCOSIPHIR)
01014 210+ CY = COS(THT21%SENI(PHI2)
01015 2118 CZ = SINITHT?)

01018 212 B2 = -{CX*DX+CYSDY+CZ9D7}
otos? 2il* IF (B2 .LE.0.0) GO TO 218
01021 214% CALL RLOCK

01022 215+ ASE = XR{M, N, 8)

01021 216% R2 = DX¥¥2 sDY¥%Z + DZ¥*2
Q024 217% IF { ASE.GT.RZ*0.04} GO TO 238
01028 218x FFN = BIXB23ASE/{PI#R24%2)
0N027 219 236 JOOIN) = 1Q

01030  220% ITOT = ITOT « 10

oroM 22t 23T FFIN) = FIN

01033  222% IF CITOT.GT.0) GO TO 234
0103% 22)¢ WHITK, (8,182

01037 224w GO FO 219

Q104D 22%% 230 WRITE 8,014 (N, GENODEIND, 100U(ND  FFIN), K21, MAX)
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Il

[ LX)
01055
01056
01058
01057
01057
01047
01057
01060
01063
Q1064
01075
o478
o110l
a1102
01106
01107
o112
0111}
8117
1120
a2
01124
oLl
oLNa2
18 X1}
LIRE}
IR LY
01145
o115}
03154
01157
otiez
01183
o1188
01167
[ R R K
01174
01177
e1203
01204
01207
01215
a1215%
81215
91215
612186
a2
01220
o122}
01222
olzzz2
01222
01222
0222
01222
or222
01222
01222
ag222
01221
01224

226+
FraL]
220%
229»
2A0%
2w
232w
213
214w
235%
21E%
237
FRLLS
219%
240%
241
242%
24«
P2 T
245%
Z46%*
247%
ZARN
249%
250%
251%
252*
253
254%
255%

256%°

57
2h6%
259%
260>
26t
62
263%
2baw
265
266%™
267
F{ 1L
2089
270%
2T
272%
ZTIx
2T4%
275%
2T6¥
2TT%
27ax
278¥
200%
281%
zag*
2a3¥
2B ax
2850
2RB*
ZRTw
ZAR¥

[+ M+ N

ann

249 CIMTINE

T CENERNT LT 00 LHE O 20
240 CONTIME

CAL), SERt

AETUHN

SECTION a00, VSPUT HEHROH DI AGNOSTIC MESKAMES

#OD WRITE (6,920) 1CARD
11 = FCARD - 1
WRITE (4,930 FL, IN MAX N\M
CAul, ¥XIT
pOZ WRITE (64,9200 ICARD
i = MMAXR
WHITE (6,921 VMO, 11
caLL EXIT
A04 WRITE (£,920) LCARD
1 = MMAX
SRITE (6,922 M, 1
CALL EXIT
#06 WRITE €6,920) VCARD
L = AMAX
WRITE £6,923) MODE(M) MAX, 1}
CALL EXIT
AI0 WRITE €(6,920). 1CARD
SRITE (6,924) N, MODE(M)
CALS. EXIT
812 SRITE (§,920) 1CARD
WRITE €6,925)  J,N,ALSMATLS NI, TENATLE,
CALL EXIT
814 WRITE ¢6,920) ICARD
WRITE 16,9260 N
CALL EXIT
AL6 WRITE (6,920) ICARD
1t = 20
WRITE (86,9283 J, 0\
caLL X7
818 WRITE (6,520} ICARD
WRITE (6,929} N,MODE(M)
CAlL EXIT
820 WRITE 16,920} ICARD
SRETE (6,927) M,NMODE, N, MAX
CALL EXIT

SECTION 500, FORMAT STATEMENTS

9500 FORMAT (16A5?

901 FORMAT (2014)

902 FORMAT <10Fa.3 )

903 FOAMAT (214,14A5)

910 FORMAT (tH1, 29X, 14AS, 12X, 4HPAGKE, 14

NI

t 77/71X, 2A5,10H RFFYRENCE CODRDINATE SYSTEM, 7/

2 IX,2A5,7TH IN A AS, 25HING MODE, (MODE MMAFR

2 13, 3H »,, 10X, $0H THERE ARE,15,22H NODES FOR THIS MODE,

3 24/ 50H NODE NODE X Y 2

4 &0H AZIMITH INCLN AREA VIEwW vikEw VIEw ,
4 10H vIEwW

8/ 50H NUMRER NAME CIND (N {IN)
& E0H DeEn) <DEn) (FT¥%%2) ouAD 1 auan 2 ovap |,
T 114 QUAD 4 »

319 FORMAT {(J10,5X,A5,5F10.3,F10.4,4F10. )
B13 FORMAT (YHI AN TN,AHPAGE V4 7777727477
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FLL H 45X, I5HTHE FAVIRONMESNTAL HEAT FLLX HOLTINE re
01224  290% 1 (11} JOH VEHSION & /7
1224 291 % F4 s0X, ADH (FHEH -4 2/
oleza FeFLs k] 4K, 2ZHMH THE CMUTLATIIN D ¢
OlTL4  294e 4 BAK, ZVHEMMANT FSENGY AN IUN Iy
el22s Z294% 8 B2, 6HEY THE /7 o4WX . TAS )
w1225 294+ Q1T FOHMIT CHMY, 20%, 1 4AS, 125, 4P 1 as /2
ol22s 296+ EoZeH MWK MATERIAL MMIUEH DATA . 2o/
01228  291x 2 R0AX, AMNODE, A%, AHNODR L DX, wHMYTEREAL D £
0122%  20ms 3 OSAAX EHNUMHER, 29, aHNASE 2%, GHALMIWER FX B
01225 299+ 4 SIAX, 15,20, A5, 25, 14,30}
b122¢ 300% 914 FURMAT € &Cla tn, A5 13 Fb. 4,1%0)
01221 300 G5 FUOHMAT €/7/729X, 144G, 1 2%, AHPMIE, 14 /- SHHO ANSLNT DETERMINATIHA pIR
ot1227 02 1 OSKILF WLOCKRAGE ANALYEIN, MOOE P, bDN, YAl e FHOM e 15 2y
at221 03 2 &L 20HNMNE  MUNE  © [ ]
01230 304 916 FURMAT € 77 44H THIS NN 15 MIT HIOUAFD HY ANY (FGEH MM ¢/ )
o123 305% G168 FORMAT (M1, 29N, 1425, 125 aHPME  be 77/
aeen I06% 1 40H ARSIRPTIVITY - TEMPERATIRE CLFVE DATY /77 LISELIE L
N kLix L) 2 S49X,5H TEMP AX,SHMATWL) 7 S0 BX, THUINS HY, 1e 2Y) /
Q1231 J0us 3 U F15.0,F10, 4,715, 1. Fv0 4, F15. 1, F10. 4, F15% 1, F10 4,F15.1,F10,.40)
01232 09 G20 FURMAT (////74TH FATAL FRROR N DATA INPUT FIUSD (% CARD MUMEFR,
01232 310% L1y, #/ S52H PROCRAM will, CALL EXIT AFTER THE FUOLLEW MG MESS WG
01232 FIRES I PR
o1z 3l2n 821 FORMAT (30H VARIABLE IMODE IS TOO LARGE, //714H IMDE INPUT 2,15,
01233 3= b OJOX,19H MAXIMM ALLRED = 63 )
01234  Al4s 922 FORMAT(I1AH VARTABLE M WHICH SPECIFIES THE MODE FOR K HEFFRENC
01234 315 1E COURDINATE SYTEM AS IMPUT 15 GREATER THAN ALLIMED. rs
01234 J6s 2 1TH M INPAUT = 15, 20N, beH MAX MM ALLIWED =, 04
01235 E1R L] 923 POIRMAT § 36K NUMIFR 08 MIDES SPRECEFIFD FOR THE A%, 6xHING MIF 1N
0123%  JIR* ITHE INPUT OF A REFEHEACE COURDINATE SYSTEM IS TIX) LAHGE . 72
01234 319+ 2 ZaH NUMIERH OF NS IARPAT =, 15, 30X, [AH MAXIMEM ALIOWED =,14 )
01238 320% 924 FOHMAT. 26H MIDAL AHFA INAUIT FPOR MIDE, 15, a4t FUR THE REFPEHENUE (O
1238 hFab) IDINATE RYSTEM IN THE A8, ZEHIMI MODE 15 MOT POSITIVE, )
o237 322 925 FORMAT { 49H THE AHSINPTIVITY CIRVE HEIMD (NPUT FUR MATERIAL. L 1s,
azn 323 13X, %6H HAS ARSIRPTIVITY DATA EITHER MEGATIVE OR CREATER THAN OnE
01227 3248 2 /7118 DATA POINT 14, 20X, 15H ARSORPTIVITY =,F10.4,20X,
o123t 32%% 3 14H TEMPERATIRE =,#10.2 )
0NZ40 20+ 926 FORMAT ( 74H THF MATERIAL NUMAKR 1S EITHER ZERD OH GREATEH THAN A
01740 127 ILINED MR THE MODE 1% )
onzal Jzan 927 FDHMAT (53H M OH N ARF EITHER 7ER(G OR CREATER THAN ALLIOWFD,
oh24l 329 1 /7701H M INPUT 1N 15, 20X, 1AH MAXIMLM ALIIWED = , §% 7/
oNzel 330+ 2 1M & NPT IS D5, 20N, FAH MAXIMUM ALJXIMED =, I8 £/
L1211 331 h | )
OLZ4z  3I2n P28 FUHMAT ( 82H MATERIAL. NUMHER INPUT 15 EITHER ZERO O GREATER THAN
01242 330 TALLOWED, //724H MATEHIAL NUMHER INPUT =, 15 , 20X,
o242 T 2 14H MAX ALLOWED =, 018 )
0124}  33%» 929 FORMAT (50H NODAL UNBLOCKFD VIEW TO THE ENVIRONMENT FOR NODE 15,
0124 236w 1 46H FOR THE REFERENCE COORDINATE SYSTEM IN THE |, A5, AHING MDDE
0lZ4) 337* 27/ 21X, T0H 18 EVTHFR NEGATIVE OR GREATER THAN 0.25% FOR ONE OF T
0LZ43  33A* IHE QUADRANTS. ) !
01244 3390 930 FORMAT (76H ERROR IN SPECIFICATION OF KEW REFERFACE COORDEINATE SYS
01244 340% 1TEM (11 = NEGATIVE}, /7/22H THE | ARRAY ON CARD ,I15 7/ 18IS /7
Dizad 4w 2 GHMAX =,I5 , 20X, &H NV = ,I§
01245 a2 END
END OF UNIVAC 1108 PORTRAN ¥V COMPILATION, 0 *DIAGNOSTIC® MERRAGE(S)
SUBI SYMROLIC 14:17:1)
SLUBI CORE REUOCATARLE 14:17:33
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SUBPROGRAM NAME: SUBI2
SEGMENT NAME: SUBI2

PURPOSE:  To store and load the EHFR with the Apollo Extravehicular Mobility
Unit (EMU) nodal data.

DESCRIPTION: The SUBIZ2 subprogram contains the Reference Coordinate System
(RCS) nodal data for the Apollo EMU in the Bending, Walking and Kneeling
mdoes. The routine consists of block data statements and a write state~-
ment to put the EMU data on a high speed drum (logical Unit 4) for input
to the INPUT1 program. The RCS data stored in SUBI2 for the EMU is des-
cribed in Appendix A of Volume I.

CALLING PROGRAM: INPUTI

ARGUMENT LIST: None

NOMENCLATURE: The MR block common contains all the variables of the SUBI2
subprogram. The variables of the MR block common are defined with the
SUBM1 (main program) nomenclature. :

PROGRAM LISTING: Since the SUBI? subprogram contains only block data state-
ments and a write statement no listing is presented here.

START

RCS DATA STATEMENTS

!

WRITE RCS DATA ON HIGH
SPEED DRUM (LOGICAL UNIT 4)

FLOW CHART:

RETURN
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SUBPROGRAM NAME: Subroutine SUBI3
SEGMENT NAME: SUBI3

PURPOSE: Change/update the EHFR stored program data for the Lunar Surface
Thermal Simulator (LSTS) Models, and print the LSTS stored data used for
this run, '

DESCRIPTION: The SUBI3 subprogram stores the permanent LSTS configuration
information, reads LSTS data change/update cards, prints out the final
user specified data, and transfers the LSTS configuration data to the TVC
program via output on a high speed drum (logical unit 4). The LSTS
data stored includes: the number of power zones, the number of heater
element tier arrays for each zone, the number of heater elements in each
tier, heater element emissivity and heater element geometric data. A
description of the data stored within the SUBI3 routine is presented in
Appendix D of Volume I.

CALLING PROGRAM: SUBI1

ARGUMENT LIST: None, all data required/generated by the SUBI3 subprogram
is transferred into and out of the routine via a high speed drum
(Togical unit 4).

NOMENCLATURE: Listed below is a dictionary of FORTRAN nomenclature used by
SUBI3 subprogram. Also used in SUBI3 are the output description variables
and indicies of the MR block common. These variables are defined with the
SUBM!1 (main program) nomenclature.

ANL The word LAMP in A format
ANT The word TIER in A format
ANZ - The word ZONE in A format
ENVT, Chamber name of Chamber iC in A format -
ENV2 1
FT ’Conversion constant for inches to feet
I,J.K,1 Indices
IC Chamber index = 1 MSC chamber
| = 2 LTV chamber
IL Heater element index
ILC Number of individual LSTS heater elements for which
new coordinate data is to be input
ILN Number of new LSTS systems to be input
ILP ESTS system data print index
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IT

Iz

In, 12, 14
NC(IC,Jd)

NCMB

NL, NLAMP(IC,1Z,
IT)

NT, NTIER (IC,
1Z)

NZ,NZONE (IC)

XL (Ic, I1Z,
IL, I)

XLo(ic,J)

Tier index

Zone index

Print indices

red chamber constants for Chamber IC.
Number of solar screen lengths
Number of solar screen widths
Number of chamber floor.radial divisions
{(for nodal breakup calculations)
Number of chamber floor angular divisions
Number of floor thermocouples

Number of chambers for which data is stored

Number of LSTS heater elements in tier IT, zone I7,
Chamber IC

Number of LSTS heater element tiers in zone IZ,
Chamber IC

Number of LSTS heater zones in Chamber IC

Initial coordinate data for LSTS heater elements IL,
in tier IT, in zone 1Z, in chamber IC

I=

1
=2
‘3

U'l-h

“6

X position of heater element

Y position of heater element

Z position of heater element
Azimuth angle of heater element
Inclination angle of heater element
Heater element area

Stored chamber values for chamber IC

J

=]

LSTS heater emissivity

Perpendicular distance of pivot from LSTS heater
Parallel distance of pivot from LSTS heater element
center

Solar screen modulation

Solar screen height, ft.

Solar screen width, ft

Chamber floor emissivity

Chamber floor radial division length, ft

To 30 Absorptivity of material I (I=J-10) to solar
lamp energy

17



74}

' START )

SC Chamber B data
LTV-YMSC Chamber data

(R ]

SUBI3 SUBPROGRAM FLOW CHART

110

for ILN
Number of
times

Read Card A13 for new chamber LSTS
indices

Check IC, N2, and NT indices for
proper limits

Read Card Al4 for NLAMP indices

Read Card A15

Read Card A16 for L5T5 heater
element coordinate data XL

Check heater element area for Q or
negative values

Al6

Read individual heater element
cogrdinate change on Card A17

for ILCL
Humber of

. times :

154

Print Chamber LSTS fndices
and heater element coordi-
nate data XL

IC = IC+1

| 60
Change LSTS heater element
coordinate data from inches to
feet, and from degrees to radians

170

Change heater element pivot data
from inches to feet

for each
chamber
Ic

172

jte out LSTS and chamber stored
data on logical unit and for
input to the TYC subprogram

( RETURN )
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LY. ¢
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1 PAGE
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J
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1
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DB LR
[N LL]
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ootz
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00126
00126
on126
oui1ze
on130
001130
00130
0010
00130
00130
€¢0130
004130
oniia
00110
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PDIMESSION NAREL D ST R LG NP Y D e,

LYRLIE W 1% I VI 3 T TR DA T3
PAMESSIN FSV D

CHVBER 1, MU TS
DAYE NANECL I UINTHEROL 12 b7y a), CANIAMPUT U2, 000,010 4,
17£21,8) /7 A, a%2,=" 23

BVIA INCOY 02 01, BY Y
DATA MO, Y dza 200 1.0, 084,00, ,0.45,0.5,220.0,

[ AN )

'y

7

WL, A2y

1 0.24.0.G|5.0.6.0.4ﬁ.n.51.0.ﬁl.ﬂ.|J.l.ﬂ.ﬂ.}t,0_9lf

PBYFA (MDD B0 b2 300/ 0.11.0.“?.“.5d.ﬂ.24.ﬂ,Qﬂ,ﬂ_qz,n‘QI.1”0.If
DVIA (MO, 0, 058, 3) /

MY EEEERE KN MR N R R R R E R OB R OE R RN R HERDR

CEEIE I 3 3 3 2R R O

DXA (ERLCE, D, 1.k, 1) K21, 240,020, 4

5.
B0

55

5.
60.
n5.
-5,

-0,
EL LY
s
~60.

=55

491, 1i.215, 0.
645, &2.TV16, ba,
154, 40,487, a3,
491, 131.215, 20,
Ba5, BZ2.716, &3,
154, A9, 497, A3,
491, -43.215,-26.
tag,~h2_Ti1h, ~ha,
154,49 497,43,
401,13 205, -0
£45,~62. 716, -6a,
L1Ra,-40, 4097, -43,

Qag, 2=

Trs, tb.
Ray, M,
Qatt, 2+,
Trb, LG,
wal, AR,
930, -2,
Thfi, «Lh.

w4l ,~A¥
949, -2A
b, ~66
nal -8

DATA GO €1, 1,2,K,1),K=1 44

9.
60,
55.

5.
60,
LN
-5.

~60,
-85,
-&.

-60
-85

491, 13.215h, 20.
RAR, 2. 116, G4,
164, 4494497, 4%,
491, 13V 215, 200
ah, 62,716, BHa.
154, 49,497, 41,
4491,-13,2¥5,-20,
F45,-62.T16,~Ga,
154,-49. 497, - 4%,
491,-13.215,-20.
_645,~62,THE,~64,
L154,-49, 497, -43,

Qaly, 2W
e, €L
#AY, W
aan, 2M

Teb, &G

rAY, AM
LT L]
Trb, ~bb
Hal, -
049, -2%
Tr6 -6
Ba) - 3K

DATA ((X.61,1,1,K, 29, K=1,24

-6
-2¢

3&,
-6,

-3a

JRST.~64.766,-62,
.673,-20.949,-11,
1u4, 43,041, 49,
HST,-64.TH6,-62.
L673,-2D.949,-13.
J1R4, 43 8al, 49,
85T, 64,766, 62.
613, 20,940, 13

LBAT, B4.7¢6, 62.
L6713, 20.94%, 13.
L¥24,-43,.R41,-49.

716, -F0
215, -4
497, A5
T16,-60
215, -5
497, 5%
716, 60

.215, &
J1H4,-43.84] ,-49.

497,55
116, 60
215, &
497,-55

DATA (#3.01,),2,K,2), K=Y, 24

-66,
-2,
3,

-6

=2H.
e,

66
28
~3u

€13,-20.949,-11.
1R4, 43,841, 49,
H5T,-64.7FK,-€2
£73,-20.949,-13.
184, 43,841, 49
LBRT, 64,786, 62
673, 20.949, 13,
LIRA,-43.041,-49

R5T,-64.Tu6,-6Z.

716,-60
215, -5
497, 55

.T16,-60

215, =5

.497, 55
.16, €0

215, &

.497,-55

66.857, 64 786, 62.716, 60

YT L
*57, tb

fmy, 2™

NELNY
674, 4w

JwAT, hh
BLI 1N
B4, AR
“"\1, Wh,
B LEFLN
AT AR,
LHAT, -6h,
JAEA,-2n,
BT, -8,
.HAT, -66.

.Yra, 28
¥y, I=1,9)

.bah, =565,
.491, 5.

154, 60

021,42

_645,=55,
.49, 5.
154, RO,
.645,-55.
.491, 5.
154, 60,
. 645, b5,
. 491, -5,
.154,-60.

.645, 55

Tha, 2M.
673, e,
w57, b,

LT, = im,
wht, -k,
RLEFYL N
AT, AR
CRAT -0,
N LE P

o.r5, b tl7, 000 ¢/

’
B LEPEE L
LEY P T
674, 20
I%e, 41,
w37, &4,
LWTH, 2D,
[EETPEE R
»3T,-ba,
by, -20.
ILETRE LN

678, -20.
!
L LE T
w37, Ea.
w1, 20
trd, AL,
whiT, ha,
L74, 24

wHT,-6h3,
673,20
"4, -43

CBTA =20,
/
154,49,

154,-49,
491, 13,
645, 62.

491 ,-13.
645,-62.
154, 49
491,-13
645,-62
/
154,-49
491, 13.

154,-49
491, 13.
645, 61
154, 49,

645,62,
154, 49,

174

a7, -fia,

o4, -4

we7, =64,

491, 13,
.64%, 62.
645,55,
a9y, 8,
154, 60.
_645, 55,
.491, -5,
154,60,
645, 55,
.49, -5,
154, -60.

154, 49.

645, 62.

491,-§3.

wal, av.
Teh, he.
Qay, 14,
wal, afl.
Teh, 62.
949, 4.
NEINEE LN
Tt -6 .
LEL M N
HAL, - Al
Treb,-he.
-1

L, av.
Trh, b,
a4, 1L,
HAL, 49,
Trls, hi,
57y, 20.
[EINREL N
Tedi,~he.
049, -114,
.Ral,~a9,
b, =62,
949,11,

497, -43.
215, 20.
716, fa.
497,-41.
215, 20.
116, 64.
497, 43.
215,-20.
T16,-64.
(497, 43,
.215,-20,
LT16,-64,

.A07,~43,
215, 20.
716, 64.
.49T7,-43.
215, 20.
.T45, B2
497, 43.
215,-20.
TIG,-64.
497, 43

497, 55
e, 0.
5.a4Y,
97, 5%,
TIG, t0.
2iq, 5,
97, -5,
Tk, -6l
215, -5,
447, - 55,

21h, 5

Tih, -0

497, 55,
Tih, 0,
21h, 5.
ant, hh.
T, 6O,
4%, VE.
A7, ~55.
Tt =0,
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00170
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Tim
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&
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000, 2%5.000,260,
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00D, 45.000, ah
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D00, 225,000,255
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obn, 200,
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Do, 265,
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™
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000, 15,
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onn, 35,

15,
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Tie, -ty

nig, a5,
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600, 2340,
00ea, 185,
o, 1us
unn, 255,
uon, 15,
15.
o, 15,
noo, 315,
15.
oon, 715.

ana,

onn,

000, 1135,
Dho, 195,
000, 255,
000, 135,
000, 195,

0no, 255

oun, 415,
15.
1A,

Qe

nno,
non, 15
20040, 4

CUalh, g
Fub,-bb,

[ REN
R LR
ann,2an,
neg, s,
0, 190
BO0, 2090,
000, 115,
ooe, 15,
oob, 5.
060, 115,
0o, 15,
oo, 75,

aon, 1 45.
0nh, 195,
000, 255,
non, 435,
DU, 185,
000, 255,
uon, 315,
000, 15.
noo, 15
aon, 115,
000,
.00,
!

15,
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74,

LR R
LUV 30
HOOTET 250

GQEHEOT TR0

anf, [tERET}]
nog, GRS
Gy, Q= atd)
ne, Ra?l
oG, [{ERRY)
oha, [{LETH])
one, (U1
o, 0% 490
ouo, 000
aon,
a0y,
ann, NHAD
anoonT510
{I{11M LY
i, {14450
ong, LRI R
o0, BETH{H]
oo, OrA50
nn, 0= 460
ona,
onn,
o0, 530
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o,
{0y, 0uhild)

BATA NANELZ Y ANPIEREZ 07D 1721, 00, CUNLAMPOZ, 02, 0T 0T, 20,

1Z=1,6)

DATA (NCEZ2, 00, 121,50 Z18,12,5,°10 0/
DATA ARLIMZ, 1), 124,200 7 1,9, ,6.,.92,. 5,240,
b 0.29,0.640,0.6,0.62,0,55,0,51,0.33,1.0,0.16,0.91/ :
DATA (X002, F),1=21,300/ 0,77,0.%8,0,52,0.24,0.90,0.92,0.91,3%0,1/
DATA (X1002,1),121,3) 7 0,9,0,0,5.06 /

DATACCOX .2, 1.0 K, 6, K=1,203 . 0=1,2),1=1,6)
DATACCCN 02,1 ,.0,K, 33 ,K=1,200 ,J21,2%,1=1,6)

Zob,bn2, 20,20, 10,00,14,14,14,14,4%10

/

/£ 240%0 0564 /
7

J 20%2.06,20%15.06,20%20.06,20%41.06,20%54.06,20%67.06,
2 20%2.00,20%15.06,20%20.06,20%41.06,20%54_06,20%67.06/
DATACCEXLC 2,0, )0,K, L), 051,20 K=1,200,L=1,2) /

P L

253, 10n,

L*R. 404,

2+30.695, 2%33.260, 2:35.005, 2%35.R49,
2%35.889, 2%35.005, 2%33.260, 2*30.695, 2#27.3715, 2%23.380,

2XIALAID, 2%13.776, 2%0._404,

2%3. k34,

2=13.766, 2*18.810, 2423, 380, 2%27.375,

2%-35.R63,24-35.005,2%-33, 260, 2%-30, 695, 2¢-27 375, 24-23 . 3R0,
2%4-18.810,2%-13.776,2%~4, 404, 2%-2.425,

2%2 . 125,

2%R_404,

2%30_695, 2+33.260, 2%35.003, 2%35.R6) /
DATA COXLA2,1,J,K,44,0=1,2) K=1,20}

%95,
2x139.5,

2#103.5,
2%148. 5,

2x112.5,
*x151. 5,
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/
21.5,
6.5,

2%110.5,
2%175. 5,

2%-115.5, 2%-166,5, 2%-157.5, 2+-148.5, 2%-139.5,
2%-130.5, 2#-121.5, 2¢-112.5, 2%-101.5, 2%-95.0 7
DATA €€4X1.42,2,J,K,L.0,021,2),K=0,10),1.21,2)/

2%5_611,

1 2¥15.557, 2%)Z2.076, 2#25.456, 2%16.344, 2%5.631,

175

2%16.344, 225 456, 2+32.076, 2¢15 557,
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0ozi2
00214
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onzzn
T Q022Z4
00221
00227

00227

00227
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00242
00243
00243
00244
00246
00250
00251

00251
oN2%54
00255
00256
oozeo
00261

oozHd
0026
00267
pozvo

1t
AR
11ax
1A%
1ih
17=
[ BLL
[MELS
140%
[IE1ES
[EF 4
l1aix
14a4s
145

RIS

14%%
[ELE
149x
[ V{E
151*
15¢x
1A=
1H4x
155
156
157%
Fhen
159%
1 {E]
thix
62w
fhie
P
1hH
Vbl
16T
Houx
169
170%
JTt=
172+
| K
1745
175
1762
1774
17m
179%
180
18}*
Jp2%
Jrix
JH4n
1RR*
) Hh
puTx
J U
]G
190«
(BIES
132«
[LAES
94

e
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1 R LT LY BTN P ) N TR LR L R SR T TR R R A S T IR T I

1 AT LA, 2l ad, Za25 ahh, 22 0T, VAR RAT

DATN GO v, 2, 0 a0z 20 k2t ) /

| 2900, ZEV1T.0,  2vl4n.0, 2% 0, 25171 0,

| =170, 2e-URd 00, 2o~ 0, 00, A -1 1T 00, =49 02

AT GO E2, 0,0 0 00 02, 20 k= had dzh 2

) 2h anl,  Zwlb adt, Stk p10, 2e2 208, 2e D Ak, ARt BT,
b 85769, 2648 TN, nAB AR, 2ugh i, el w0, geb) a2l
1 PA I KT8

] 2r- AR WA, 2 b G A0, 24- 40 LAG, 2525 BT, A1, 1A, 202 0T,
] 2u-4 075, 224 073, 2¢V2. 007, 200, bad, M2H . RTT, 40 605,
) 234 140, 2335 . mia /

DYUN GO 02, 8,00 ,h, 40 050,20 kT, 0a) /.

) 2=49% 5, 2900059, 241215, 33ah, 201475, st h,

1 EVTE N, 2R-TVLA, 2%-300.5, 2e-147.50, 2x-13ah, 2x-1¢) L5,
\ =108, h, 2u-ui K s :

ONTA COO 02,04, 0, 8 0 051,20 K20, 180,020, 2)

1 2%-3. 450, 27=11. 324,28 0 RI0,2%=20 242, 2540 402, 2w~ 41 D15,
) -5, TOO, 2%- 01, 905, %= 00, A6, 2%-2R. 248, 214 ¢lb, 2e- 114214,
1 2%-1, 451,

1 2E=35 k4, - Ha 140,22 0, 695, 2520 077, 2% 19, 444, 2%-12. 017,
] 2x-4 075, 2%a 075, 2512 0017, 2%19. 133, 225.677, &ci0.h95,
1 2434, 140, 2445, v34 /

DYVA (CRLIZ, 4,0,k 4)Y 020, 2) K=]1,14) /

t 2%Hq K, 2%71.5, 2u5K .5, ahah. 5, 2532 .5, 2519.5,

t 2xf. 5K, 2x~6_5, 2r-19.58, 2x-32.5, 2%-a5.5, 24-0K.5,

] 2u=1t .0, 2#-M4.5 /

DATA COONL2 b, K s 2y =0, 00 k=t 10D/

] A= h) ) AR- 16, 344, =25 a0k, 4% 32 076, A= $7 RRT,
|} w30 AT, d%- T2 D76, 47 -2%. 4%, 4% Th 134, 4%=07 64l 7/
DYTA COOM2, 4, K, 20,020, 20, 020,60 k=Y, 10D/

) A=FR. 0T, 4x= 02 076, 4520 A0G, 4= 18, 144, An-5 k30,

¥ a8 K31, ARTh, NAA, A2 406, A%iZ 076, %35 55T/

OVY COORLEZ2, 1,0k, a) 21, 20 12 B RTY 10D

] ARYL0,  ASBID, aran.0,  AR2T.0, A0,

t #5-0.0,  A%-27.0, 4%-45.0, Ax-61.0, ax-80. D 7
DAPACCCOXLAF L K U 090, 020,00 00, 60, K20, 80,121,258 7 VLS00, 0 7/
DATA FF /7 0.0635300 7

DATA MM 227 )

DATA ANZ ANT ANL 7 SHZDNE |, 4HTIEM ,  4HAMP

DATA  FMVE, BEWW2 2 EHPMRE C, GHLTV  C, &H €, tHWIR /
HOUIWVALESCE CONCIOY, FEND L CINGT LY LY CINGE 2, 5L

SECTIN 100, INPUT AND QRTRUT OF 1AMP QOURDIERATES

IF CHXNLE 0 L) TG 130

QNFINME

REALS 05,900} IC N2 ENTHEROIC, 1), 121, 6)
FCARD = 1CARD + 1

IF ¢1C.CT. 3 (0 TO #25

IF ¢(JC.CT.0) G0 TO 114

1C = MOV 4+ )

IF (IC.GT. 3 G0 TO €25

MOMA - MOME s )

ar 70 115

GNTINME

IF ¢IC.Gr. 8O NOB = C .
QNTIME

1F (N2, GT. 6. .OR NZLT. 1) QD TO e21
NANECIC)Y = NZ

DO 116 123 N2

NF = NTIFROIC, 12}

IF ANT CY. 3.0R NT.LT. 1 )00 ‘1O 822
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a4 195 HE DY (5, 9001} PO TR TP A I RO I

o tno [RTILS A 2 BN s

LT AT I CONTINLE

poing JUny HEAD €5,0020 (MOCIC 1y 1zh, 8}

00411 1Yo TCHD = 10D+ |

o0l 200w MEOODUIC, VYT 0 G0 NG U, G A D ) g6
00414 2012 X3 V20 V7=t N2

onIT 20w NI s NVTERGIC, 17

DO 20 FARE 11 120 VP, NT

LIIRY-S 20 3 AT NAMPUIC, 12,0

00524 205 PEOASLGE 20,00 ST M0 R =44

0026 20hx B 11m MzELNL .

a0 207 READ (6,0020 (N QU 17, VT 0t 0 k=), 6
00437 P WD = 10D

00340 205 TSR TRSIAN P A TR N T ) IR m2y
003 210 110 QONTIENE

LRET ] F4 R L 120 GINTINE

00147 g% s = 1N - .

poihko 2hin I+ CINGYLo) G0 0 10

00352 214" 30 [ONTISLE

00354 FARS IF CHHCE o) GO0 164

00155 214k oy ARe e e

apIen 237w READ (5,901) MC VAT, 1)

003hL6 214 JCNUY = FUND +

003167 219x IF GG, GF MR R TCUT 1y Q0 ) ®25
00471 220% IF (12,050 NAREUC)Y (] 17,17, 1) LD T weh
00313 221% PEOOIT LGP ONTHROIC, L)Y (R v i 0y 3y )y w27
ooaYy L24%x IE I LCT NG, Tz, vy o f LT PN w2
001717 YL READY £6,0802) AN ORC VA PPN 1 st k)
00405 2éAx 1CARD = TG 1

onanG  ZEhx IF (RLOIG, 12,17, 00,60 4K 0. (XY ') ®Ea
00alp 226 150 CONTIM Y

00412 Z227% 154 QONTINUE

0413 22ex X 172 FO=1, MM

DO4thL  229% N7 = NANECIO)

007 230 It = &k

00420 231z 1z = 42

00421 FAYad 14 = 10+4

anasy 20+ m via 17z N

00425 234 N[ = NTHROIC, 1)

00426  Zi5% oo Y70 IT=1, NV

00431 2ib* WRITE 16,918)

0nai3 23T% 1 = 11+}

00434 2 ek M. = NLAMPCICHZ, 3T

00435  239% 00 170 IL =81, ML

LR 2405 IF CHLP.GE.O AND, |LP NE. IT) O 1D L6R
00a42 241% Iy = Fi+)

00443  Z4agx I UL LE 2 (10 162

00445 AR IPAGE = IPAGE + §

00446  Zaax WRITE (6,914) TITIE, IPME, ENWIOIC)Y, FANVZ,IC, N2
O0ad6  Zahx 1, XIUIC, 1,121, 1)

00465 246 n =1

00466 24T 162 WRITE (6,915) 12, 0T, L AXLAIC, 12, 0T, 1L, 1),1=1,6)
00477 24mx 168 QYNTINLE

00500 249 Do o169 I1=1,13

00503 260= 169 XLOIC, 1Z, kT, 00,0 =2 XACIC, 17, 0T, L, P 35T
00505 251% MAIC AZ,0T, 1L, 4) = XLOIC, (Z,IT,IL, )=PI1%0
00506  25¢2% 170 CONTINLE

o052 P4kt MOUIC, 2y = X1OCIC, 2)3vT

00513 254 ) XLOCIC, 3y = XIOCIC, 3 =T

0051 4 256% 172 CONTIME

00516 £5h% RERIND 4

oD517 257% WRITE(4} XL, NCMB, NZDNE, NTHER, MLAMP  NC, XID
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lIl:Z
00hhe

2hmm RETLRN
FALES v
005h2 Zhi C SECFION mOD, INPUT EREOR DEMAOSTIC SEsSMES
0ns5¢  261x € .
00551 2h2w w20 WRITTE (6,020 10D
00556  Z6a» WRETE (6,920 0 MDUHC, 1)
00561 2hax ML EXIT
00562 2bhw B2 WHITE (6,920)0 1UWHD
00565  Z26ibx 12 =6
00566  267% WRITE 16, 9¢2) ANZ N
00574 26Hux CM, ExIT
D05T4 2695 H2Z WHITE (H, 9200 1CARD
00517 270% S IT = b
00600  27i% WHITE 6,920 ANT NV IY
00605 27¢w CALL EXIT
ODOROR 274w w2t WRITF 6,920 ICAHD
00613 274x L. = 25
006le  275% WHITE (6,9223 ANLNL L.
onGIT 276 CAL EXIT
00620 277x B24 WHITE (6,920 1CAHD
0B62)  2Tex WHEITE (f,924)
00625 2T, Call ExT
00626 2r0x K2R WRHITE (6,9200 1CARD
00641 2R ¥ WHITE (6,726 1U MMH
oneElIs 282w - CALL EXIT
006I6  2A%% K26 WHITE (6,920) 1CAHD
DoG4 2440 WRITE (6, 924) ANA T2 NARENC)
00646  2uhx caLL BXIr
0D0G4T  2REx H2T WHITE (6,9200 1CWHD
BO6RE 28T WHITE (6,920 AN, FE NFEIFRUIE, 1Y
00hGT 2RPn O EXIT
00660 2R RZR WIIHTE ¢6,9200 1CAHD
oofi6l 200 WHRITE 06,9272 ANL L MAMECICZ,1T)
00670 291% CAlL. EXIT
00670 292« €
0060 293 O SELTION 800, FAMMAT STATEMENTS
00670 294 C .
0067) 295% 901 FORMYT €2014)
00672 206% anZg FRMAT (1OFR.Q )
00673 297x 14 FORMAT C1HE, 29X, 14A5 12X, aHPAGE, 14 777/
60673 2948 1 314 LAMP QOORDINATE DATA FORR THE 246, tTH  (CHAMAER MMRFR, 13,
00673 299 2 3H ). /7100 THERE AHE, 13, 24H ZANES IN THIS OHAMHER .
00673 300 3 23X, 19H LAMP FMISSIVITY = F6E.3 /7400 LAMP PIVOT POSTITION (FHOM
00673 301% ALAMP CENTRERY. 10X ,25H PERPENDICULAR DISTANCE = |, FA, 3,54 IN./
00673 Jo2x 8 50X, 25H PARALLEL DISTANCE = ,Fu. 3, SH N, 777
00673 303*x 3 &0H JUNE TIER AP X y Z,
00673 304 4 I0H AZIMUTH INCIN AREA ./
00673 305% 5 GoH AMHFR MMIR NMBER 1IN} CINY {IN,
00673  JoOb%x 5 J3tH (DEG) (DL} (FTax2) )
00674 307 915 FURMAT (3110,5+10.2,F10. 4}
00675 308 916 FORMAT (tH )
00676 309 920 FORMAT (//7/74TH FATAL FRHOR IN DATA INPUT HOXAD ON CARD NUMHER,
00676  310* P 1a, // 5ZH PROGRAM WILL CALL EXIT AFTFR THE FOLIINING MESSAGE
00676  311% 2. 11/f)
00677 J12% 21 FORMAT (25H LAMP EMISSIVITY INPUT = L FR. &)
oOgD  313% 922 FUORMAT C1TH NMMER OF L 44,3415 DESIRED 15 TOD LARGE (R % 7FR0. /7
00700  314* b FEH NMUMBEN IAPALT =, 15,30X, 18H MXiMM ALLIMID = [ |13)
00101 1 Hx 924 FORMAT (29H LAMP AREA ENPUT 1S MEGATIVE, )
00702  Ji6x 926 FORMAT (3TH CHAMAFR MUMHER INPUT DOES NOT EXIST,///24H CHAMRER MM
00702 317% 1BFR INFUE = ,03,30X, 19H MAXNIMUM EXISTING =, 15)
00703 Jjas 928 FORMAT (1X,A4,40H MMEER DESIRED IS TO0 LARGE (R IS ZERO, 7//1X,
00703  319% b 15H MMEER INPLT =, 19, 30X, 354 MAXIMM EXISTING IN THIS CHWHER =
00703 J20% 2,13 ) .
R 221% EsD
END OF ANIVAC 110F FORTRAN b QUM TLATHON, LEESPUR Pt RLESRRT LY S E AR .
sLHL) SYVHOLIC P OMYY Y D Suiie 0 (2216200 K] t21
siBid CODE RETOCATAHLE 5 MYy 7)) Ga: Ryl I ngeeingy o ]

0 n2esinin [E] S
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SUBPROGRAM NAME: SUBI4
SEGMENT NAME: SUBI4

PURPOSE: To store and load the EHFR with the Apollo Extravehicular Mobility
Unit/Lunar Rover Vehicle (EMU/LRY) nodal data.

DESCRIPTION: The SUBI4 subprogram contains the Reference Coordinate System
(RCS) nodal data for the EMU/LRV in the driving and 2 parking modes. The
routine consists of block data statements and a write statement to put
the EMU/LRV data on a high speed drum {logical Unit '4) for input to the
INPUTY program. The RCS data stored in SUBI4 for the EMU/LRV is des-
cribed in Appendix B of Volume I.

CALLING PROGRAM: INPUTI

ARGUMENT LIST: None

NOMENCLATURE: The MR block common contains all the variables of the SUBI4
subprogram. The variables of the MR block common are defined with the
SUBM1 (main program) nomenclature.

PROGRAM LISTING: Since the SUBI4 subprogram contains only block data state-
ments and a write statement, no listing is presented here.

START

RCS DATA STATEMENTS

FLOW CHART:

\
WRITE RCS DATA ON HIGH

SPEED DRUM (LOGICAL UNIT 4)

/

RETURN
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SUBPROGRAM NAME: SUBIS
SEGMENT NAME: SUBIS

PURPOSE: To store and Toad the  EHFR with the Apollo Extravehicular Mobility
Unit (EMU) nodal data.

DESCRIPTION: The SUBIS subprogram contains the Reference Coordinate System
(RCS) nodal data for the Apollo EMU in the standing and floating modes.
The routine consists of block data statements and a write statement to
put the EMU data on a high speed drum (logical Unit 4) for input to the
INPUTT program. The RCS data stored in SUBI5 for the EMU is described in
Appendix A of Volume I. -

CALLING PROGRAM: INPUTI

ARGUMENT LIST: None _

NOMENCLATURE: The MR block common contains all the variables of the SUBIS
subprogram. The variables of the MR block common are defined with the
SUBMI (main program) nomenclature.

PROGRAM LISTING: Since the SUBI5 subprogram contains only block data state-
ments and a write statement, no listing is presented here.

START

RCS DATA STATEMENTS

|

WRITE RCS DATA ON HIG
SPEED DRUM (LOGICAL UNIT 4)

RETURN

FLOW CHART:
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SUBPROGRAM NAME: SUBI6
SEGMENT NAME: SUBI6

PURPOSE: To store and 1oad the EHFR with the Apollo Extravehicular Mobility
Unit/Scientific Instruments Module Bay (EMU/SIM) nodal data.

DESCRIPTION: The SUBI6 subprogram contains the Reference Coordinate System
(RCS) nodal data for the Apollo EMU/SIM in the egressing and retrieving modes.
The routine consists of block data statements and a write statement to
put the EMU/SIM data on a high speed drum (logical Unit 4) for input to
the INPUT1 program. The RCS data stored in SUBI6 for the EMU/SIM is des-
cribed in Appendix C of Volume I,

CALLING PROGRAM: INPUT1

ARGUMENT LIST: None

NOMENCLATURE: The MR block common contains all the'variables of the SUBI6
subprogram. The variables of the MR:block common are defined with the
SUBMY (main program) nomenclature.

PROGRAM LISTING: Since the SUBI6 subprogram contains only block data state-
ments and a write statement, no listing is presented here,

FLOW CHART:

START

RCS DATA STATEMENTS

|

WRITE RCS DATA ON HIGH
SPEED DRUM (LOGICAL UNIT 4)

RETURN




